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A N D, | 
As an IntroduRtion' thereto , there is _u 4 
| bited two Compendiums, one of Volgar, thetly © 
other of Decimal ARITHMETIC K,- 


With neceſſary Tables relating to-that A R T.þ : 
To which is added 


An APP ENDIX, þ 


Shewing the Uſe of a Proportional Scale, for. the 
working of any Queſtion in Gunnery, 

And the Uſe of the Sea-Gunners Rule, of an excellegt 

Contrivance ; containing an Epitome of the WL : 

Gunnery ia it ſelf, P4 
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PREFACE 


OS ITH86 


READER: 


Courteous Rexder, 

Aving obſerved for ſeveral Tears, that 

there hath bcen a great want of a Piece 
of Sea-Gunnery, that has been principally adap+ 
ted for Sea-Service, in a Treatiſe by it ſelf ;(for 
theſe Barks that were Extant, were chiefly tntens 
ded for Land Service;) and at this time moſÞ of 
them being out of Print, 1 judg'dthu afit op- 
portunity for the publifhirg this ſmall Treatiſe, 
boping it will be gratefully accepted by our Sea- 

URnEers. 

And in regard that thoſe who would beStudents 
1m that Art, ought (in ſome competers meaſure ) 
to be acquainted with Arithmetick;, for the 
ſake of ſuch, Thave exhibited two Compendinms 
thereaf,, ong inV, algar, and the other in Decimal 
Arithmetick,, as a neceſſary preparat: on for the 
working thoſe Queſtions that arc incidens to that 


Art. 
Ss: And 


} 


% 


- 


The Preface to the Reader. 


And for the eaſe of ſuch as are not fully ac- 
quainted therewith, I have furniſhed them with 
a Proportional Scale, whereby they may perform 
all the Operations that are uſeful in Gunnery , 4s 
alſo, to extratt tbe Square and Cube- Roots, ard 
bow to perform the ſame by Logarithms, and 
by Gunter's-Scale. 

To which I have added ſeveral neceſſary Ta- 
bles uſeful in Gunnery, with proper Que#tons 
and their Anſwers, and uſeful Obſervations and 
InZtruftions, 

And for the better accompliſhing the Deſign 
of this Book, I have conſulted with the beſt ap- 
proved Authors, that have written on thus Subjett, 

Alſo at the end of thus Treatiſe, Ihave pre- 
ſented you with a ſmall Traft as an Appendix, 
particularly of the uſe of the Proportional Scale ; 
and of the uſe of a Rule of a new contrivance, 
fit for the Packet, that hath upon it, an ' Epitome 
of the Praftical part of Gunnery #n it ſelf, 
which I call the Sea-Gunner's Rule : All which 
1 ſubmit to the faveurable conftruftion of the 
Tudiciow, 


And ret your Friend to ſerve you, 
Joha Seller. 
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Double Rule of Three 23 
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AMultiplicition of Decimals, 35 
Dweiften of Decimals, 37 
A Decimal Table-of Pence and Farthings, 

46 
A Table of Decimals of one pound Sterling, 
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A Table of the Decimals of an Engliſh Foot 
to every Inch and eight parts of an Irch, 
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CHAP. Ill. The Extration of the EBIT». 
by Artthmertick, 52 
To extratt the Sqayre- Root by Loparithms 

and Gunter*s-Scale. 56 
To extrait the Cuoe-Root by Ariahmetich, 
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57 
T prep.re n Cube Number for Extrattion, 


59 
Toextvait the Cube- Root by the Logarithms, 
Toextratt the Cube-Root by Gunter's-Scale, 


A Tableof Square-Roots, 
AT able of Cabech-Roors,, 
' "To make the 1 ables of Square nnd C ne Roors, 
| 67 
AT able of Looarithms, 8 
Ty. A Des» 


The TABLE... 


A Deſcription aud uſe of the T able of Logas. 

rithms, 382 
Multiplicat 1on by Logarithms, 86 
Diviſion by Logarithms. = 


Of a Circle, 


1. The Diameter being given, to find the Cir-" 


cumference by the Log arithms, ibid, 

2. The Circumference being given, to find the 
Diameter, ; 39 

3. The Diameter of a Circle being given, to 
find the Area or Superficial Content thereof, 


90 

4 The Circumference being given, to find the 
Area, 91 
CHAP. IV. Containing Geometrical Rudiments 
uſeful in the Art of Gumnery, 93 
To raiſe a Perpendicular from the midale of 4 
Line geven, ibid. 
Tolet a Perpendicular fall from a point aſſigned 
ro the middle of a Line given, 9.4 
To raiſe a Perpendicular upon the end of 4 
Line given, | 95 
Tolet fall a Perpendicular from a point aſſigned 
unto the end of a Line given, 96 


To draw a Line parrallel to a Line given, 97 
A Geometrical way to find the Diameter of 4 
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The TABLE. 
The weight of a Shot given, to find the Dia- 


meter Geometrically, I09 


Chap. V._Geometrical Theorems and Problems, 
| 102 
Arithmetical Problems appertaining to the 
Art of Gunnery, and wrought by Decimal 
 Aruthmertick, by Logarithms and Gunter's 
Scale, 
Prob. 1. 

The Diameter of a Circle being, given to find 

the Circumference, ibid. 
X Prop. 2. 

The Cicumference of a Circle being grven,to 

find the Diameter, 105 
Prob. 3. 

The Diameter of a Circle being given,to find 

the ſide of a Square equal to it, 107 
Prob. 4. 

The Circumference of a Circle being given, 
to find the ſide of a Square equal in Content 
tothat Circle, 198 

; Prob. x5. 

The Diamcter of any Spherical body being 

knewn,to find the Crrcumference, 199 
Prob. 6. 

The Circumference of any Spherical body be- 

. ing knownto find the Diameter, IIQ 


Prob, 
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Prob. 7. 
The Diameter and Circumference of any 
. Spherical body being known,to find the Super- 
ficial Content, 11g 
Prob. 8. 

The Axis or Diameter of a Globical body be- 

ing known,ts find the ſolid Comet, 112, 
Prob. g. 

The Diameter of a Bullet being given with the 
weight, to find the weight of another Bullet 
of the ſame Metal, but of another Nia- 
meter,either greater or leſſer, 113 

Prob. 10. 

Having the weight of a Bullet of one kind of 
Metal, to find the weight of a Bullet of 
another kind of Metal, being equal 7 
Magnitude, I16 

Prob. 11. 

A Bullet of Iron that*weigheth ſeventy two 
Pound, what will a Bullet of Lead weigh 
that 13 equal to it in bigneſs, 118 

Pr Ob. I2, 

The Diameter and Weight of any one Cylender 
of a Piece of great Ordnance taken at the 
baſe Ring berng known, to find the weight 
of any other Prece of the ſame Aztal 
and ſbape, either greater or leſſer, its Dia- 
meter being only known, I19 


Prob, 
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Prob. 13, 

Havins the Diameter and Waeoht of any 
Paicce of great Orarure, fo find the 
Weight of arnther Picce of Ordnance of 
another 7,*:r:: , that is of the ſame 
(407 121 

>:0h. 14. 

To find the Supr« ſi: #! Content of the Convex 
face of any Prece of Ordnance, and alſo 
the ſolid Corgent of the Contavity there- 

8 123 
Prob. 15. 

To know how much of every kind of Metal 
is contained in any Braſs Piece of Ora- 
ZaNce, 126 

; Prob. 16. 
By knowins what quantity of Powder will 
load ſome one Picce of Ordnance, to find 
bow. much of the Tame Powder will load 
any other Prece of Ordnance greater *or 
lefſer, 130 

A 1 able of the Weight of Iron ſhot in Pownds 
and Ounces, from one Inch Diameter toten 
Inches to very eighth part of an Inch, 132 

A Table fhewing the Heighth and Weight 
of Jron, Lead and Stone Shot, according 
ts theuy Diameters in Inches and Quar- 


gers, . 134 
CHAP. 
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HAP, VI. Of the different Fortiſications of 
moſt Pieces of Ordnance, 142 , 


HAP. VII. How much. Powder 25 fit for Proof, 
and what for Attion, for any Piece of Ord- 
nance. 


To make Ladlcs to load your Guns with, 145 


HAP. VIII. To know what Bullet 3s fit to be 


uſed for any Gun, 147 
To make Cartridges, Moulds and Formers 
for any ſort of Ordnance, 14.3 


HAP. IX. Containing Certain Theorems in 
Gunnery, | 150 


\ A Table of Right Ranges, or point Lanck at. 


ſeveral degrees of Mount ure, 156 


HAP. X. Neceſſary Inſtruftsons for a Gun- 
nr, 157 


CHAP, X1.. Shewing an eafee way to diſpart' a 


Piece of Ordnance, 164 


CHAP. XII. To level a Piece of Ordnance to 


{hoot point blank, 166 


CHAP. X1H. How to ſearch a Piece of Ord- 


nance, andto diſcover whether there he any 
*-.. 
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Flaws, Cracks or Hony Combs in any Pitce, 
168 


CHAP. XIV. How Moulds, Formers and Cart- 
ridges are tobe made for any ſort of Ordnance, 
170 


CHAP. XV. How much Rope will make Breecl- 
ings, and Tackles for any Piece, I 72 


CHAP. XVI. How to know what Diameter eve- 
ry ſhot muit be of, to fit any Piece of Ord- 
nance, 174 


To tertiate a Prece of Ordnance, I75 


How to make a Shot out of one Ship into ano- 
ther, in any weather whatſoever 181 

' In what order to place your preat Guns in 
Sbips, 7 183 


CHAP. XVII. Several things neceſſary to be 
known by a Gunner, but eſpecially of Powder, 
138 


To know pood Powder, 1 89 
To preſerve Powder from decaying, 190 
To find the experimental weight of Powder 
(Tower proof) that is found convenient 
for Service, to be uſed in Guns of ſeveral 


for 
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ect, fortifications or thickneſs, .and by conſe- 
168 quence trength of Metal, Ig1 

Toknow whether the Trunions of any Gun are 
art- placed right, 192 
cel The Prattical way of making Gun-Powder, 
1708 193 


To renew and make good again any fort 
ch of Gun-Powder, having loſt its ſtrength by 
I 72 moiſture, long«lying, or by any other means, 


195 
eve- 
I 4-(CHAP. XVIII. How to make Hand-Granadoes 
174 to be hove by hand, : 196 


175 MCHAP' XIX. How to wake fine Pots of Clay, 


197 
ano-F How to make Powder-Cheſts and Stink- Balls, 
181 195 
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CHAP. V. The Gelden Rule Revere by th! 
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CHAP. 
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Vuizar Arithmericic: 
CHA 7. 1. 


4 RITHMETICK 1s the Science 
a of Numbring, and Reſolving all 
bY: Queſtions of Numbers, Rational or 
kad 
- Na atien of Nambcrs. 


. Notation of Numbers, is the Deſcrip- 

__ ard Explication'of any Number by Fi-; 

ures or Notes, whereof there are ten, and 
no more. 

One two three fyur five fix ſeven eight nine ten. 

4:3 Js 6s US$: 26 

B "Notation. 


} 


2 Vuloar Arithmetick, 


Not ation of Wumbers, conſiſteth of Names, Va- 
lues, Degrees, or Places and Pericas. 


As 1. Numbers are named, Unites, Thou- 
ſrds, Milkions, &c. 

2. Their Values is reckoned from the 
Right-hand. 

- 3. Their Degrees or Places, are ten-fold, 
Pe; 4 
4+ Their Periods, are Unites, Tens, Hun-. 
_— which arc Illuſtrated in the following 

able. 


A T able of Notations. 


Names  AMMillions Thouſands Untes. 

Value 'M < CXI CXl 

Degrees or 9g87 654 321 
Places NE SR 

Periods 


" Intepgerc. 


Vulosr Arithmetick. 


+ EP JX- 


__ Beginat the Right-hand and go backward, 

and ſay, 9 in the firſt place is 9. 9 in the 
he the ſecond place is go. 9 in the third place is 

y00. 9 in the fourth place, is gooo, Nine 
d, Thouſand ; 9 in the fifth place, is goooo, 
| Ninety Thouſand ; and ſoon; obſerving the 
n- Y Names above, their Values, Places and 
Ds Periods. 


NUMERAT ION. 


Umeration is the firſt part of Arithme- 
wy tick, and ſerveth to expreſs the value 
| of any Number given ; The Integers of Num- 
bers, are the nine Figures and the Cypher, 
bz and begin to number them at the Right-hand, 

tothe Lefr, increaſing each Figure ten-times 
as before. | 


SUHDFfFA41027N. 


Daition is the gathering of two, or 
more Numbers into one Sum, and hath 


two general Caſes. | 
C ASE |. In Addition of Tens, Hun- 


dreds, Thouſands, &c. 
B 2 Rule 


; % 
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4 Vuloar Arithmetich, 
RULE. Draw a line uncer the Numbers 
given, begin at the Right- hand, end firll 
place; add vp the Unites, carry the Jensto 
the next place, and tet the remaining Works 
below ; 10 do all along as you go backward, 
and in the lalt place, fer down I] that you 
have added, with that which you carry. 


Example. 


Frum the Creation of 1921 *rl{to Noalti s Fliod, 
3:em Noa!!'s 7594, ro the giving of the Lam, 
trim ere 1 2w, $9 the Birty of car Saviour, 
Frem the Birih of Civijt, 1 the Near 


In Addition of [itegers and Parts. 


RULE, Draw a Line under the Numbers 
given, and bcgin as before, at the leaſt De- 
nomination ; add vp right, and fet the parti- 
_ Sums of the ſeveral rows, uvi.der every 

, (in their proper place) according to 
thi eir reſpective value, whether it be in Num- 
ber, Weight, or Mealure. 


E + my [c, 
There are f{:veral Nien owe a Merchant 


iegernl Sums « Money; It 1s required to 
K1.0 07\ the Sum c ( Cle O40 Dc Of 


One 


l "Uloar Arithmetich. 


"- d. 


One Man owes, —} }——[] O02 
Another OWwCS,,- ———> I10——16 04 
Another, ——-— 74-—10 Og 
Another, ——— ——— ——= 979 —08———1 1 
The Total Debt is——1 395-—13—— 02 


i OO 0 OC OO OOO 


SUBTRACTION, 


Ubtr.ttion is the taking a lefſer Number 
from a greater, or an Equal from an 
Equal, 

What remains, 15 the Reſidue, or Excels, 
end hath two Cates. 

CASE |. InSibtrattion of Tens, Hun- 
dreds, Thouſands, from Tens; Hut dreds, 
Thcuſainds, Cc. 

RULE. Set the greater Number above 
the lelier, and draw a linz under them. 
Then begin at the Right-Hand, and t3ke the 
leſſer from the greater, or Equals from E- 
quals, and ſet the Difference or Relidue, un- 
Ccr eyery one, in their duc place. 


B 3 


Ex,Tpie, 


Valgar Aruhmetick. 


Example. 
[ 


A Man oweth to a Merchant 9758 
And he hath paid of that Debt,  35'4 


There Remains due, 6244 


C ASE II. When ſome of the inferiovr 
Numbers are greater than the ſuperiour 
Numbers. b 

RULE. Set your Numbers in order =s | 
before ; draw a line under them, and begin 
at the Right-hand ; and according to the 
Numbers reſpeCtive value, borrow one of 
the next to the Left-hand above, out of which 
Subtra(t, what remains add to the ſuperiour, 
and ſet their Sum under the line; then what 
you borrow, pay to the next Number on the 
Lett-hand below, and ſo proceed through- 
out the work, according to this or the for- 
mer Rule. 


l. " "OF 4 
As from $29—13—4 
Take 347 —16——7 


Reſts, 17 I—16—g 


: Proof. Add the two inferiours ; their Sum 
15 £qua! £0 the ſuperiour, 
t'». MUVL T I- 


[. 


Valz ar Submerick. 
MUEZFEIFPEICATION: 


Mas ſerveth to perform that 
at once which Addition doth at many 


times. 

And to multiply readily, it is neceſſary 
that the enſuing Table ſhould be perfe&tly 
learned. 


Pythagora's Table. 


SES |S 2 1.518 
2/4; $] 81012141618 
3.6 g[12|15|18|21[24]27 
4] $' 12[16]20|24|28|32136 
5/101 15]29[25[39[35 [4945] 
COLE E EH 
WI od 1A 
8,16] 24|32[40|43|56 [64 |72} 
lis alaclaslse/os [52191 


The Uſe of this Table is to muliply any Num- 
ber in the outer Column to the left hand; by any 
Figure at the top, and inthe common Angle of 
meeting, is the Anſwer to the Queſtion ; as 7 r1mes 


9, you will find to be 63. 
B 4 In 


J 
E3 


$ Iulo ar Ar it nineticy, 

In Multiphcat:on, Note, tt 
Number 1s al«7 'ys 1 the Mui 
lower the Maltip ter; ard tt 
1ENi41n When Lic VV ork b> CORE, 15 
Product. 

Multiplicatica may be GClviccd irto 
Calcs, 


EASE TE 


- we A a7, Ti PLIORY, NE 3 Ire , R 
If tne Multipi.cand PAVE acvers Fiemecr, 
a 4 ys 


» 
TJE AT! TIED + bat CHE 3 


R119, 
Ow Lic Nt pLCT ary ene fill Figure 
* the Milt plicand, and jubſcribe the U:its 
! the Product, but calry tic Tens to the 
ſs Place ; then Cray rhe Multiplier Into 
the ſecond Figure of the Nulitjlicarnd, an 
add 11C Te 1s YOU Carried 10 the Unis of 
that Product , ſubſcribe the 'Unirs of their 
_ , 324 carry the Tens to the third place; 
cordiaoly Proceed totheend of the work. 
As -Iif 5 $436, 5 to Le mutiplicd by 6, according 
tO ins rollowing Example. 


5436, Multtplicand, 
6, » Multiplier, 


32616, Produtt. 
———_ CASE 


] ls ar Azxithme!ick. 


CASEIL. 


i{ in; Ault ipliCard and ihe Adaltiplicr bave each 
C/ them more than oue Figure ; 


Rule. 
For tte ici, Figure, do as before; and hi- 
\1.; Grawi the tecond F: 2ure of the Mulc- 
j cr 40t9 the fi; ſt Figure of the Multiplicano, 


|: lie Units of the Product under that ſis 
cud F:ivure of the Muitiplicr, and carry the 
| £35, {Ling G1 the relt of the Multuplica- 
t:09 as by the i; yrincr Rule ; and this dire = 


Cl), MkIg, io many Particular Rows of 
Prexintts as ; you Figures 11 your Multiplier ; 
at lat add them toge cher {or a total Pro- 
"a 

Cut. 


E x amplc, 


4532, M:!tiplicand. 
32, Mult tplicr, 


ontts, { Particular 
13396, q Produdcte. 
(5029, Total Produtt. 


S__—- — —” am ww ——_—y 


Vulzar Arithmetick. 


CASE 1Il. 
If Cyphers are in the Multiplicand and Multiplier 


or either of them ; 


Rule, 


vet down to the right hand of the firl! 
ProduCt as many Cyphers as are in the Mol 
tiplicand and Multiplier, ſa that the firſt U- 
nit of the ProduCt of the firſt Multiplier 
may ſtand under the firſt Figure of the Mul- 
tiplicand , and work the reſt according to 
the other Rule. 


Example. 


As, 3409 
2100 
340090 
68 


—— _————_ 


, 7140000 


Valoar Arithmetick. 


CASETIV. 


riplie If a Cypher or Cypters be in the middle of the 
HMultiplicand , | 


Rule. 


» fro Work according to the former Rules till 
you come to the Cyphers, then under the 


Mul- | 
ſt n firſt o, ſubſcribe the Tens you carried ; but 
alier I vnder the reſt of the Cyphers ſet Cyphers, 


Mu. @ except under the laſt , where ſubſcribe the 
, to f Units remaining of the Product of thenext 
Figure of the Multiplier drawn - into the 
Multiplicand 3 the reſt is according to the 
other Rules. 


Example, 


As . 240004 
365 
1200020 
I 4400024 
7200012 


. 865201460 


Kulnar Ar ithotich. 


EASE Y. 


If a Cyfhrr or Cyphers be tn the middle of tle 
Minitiplicy ; 
| Rule. 

Maltiply as” before is*tanoht, until you 
come tothe Cyphers in the Mulciplier, which 
ſabicribe in order before the particular pro- 
Gt of the next Multipler, Crawn into the 
Muttiplice#nd ; then fer the Units Of its Pro- 
Gut wnger that Multiplier, anu obſerve the 
otl.er Ries for The rei}, 


As, 3J4262 


4005 


26JJ72 
132 7:6CO 
133051572 


S_- — - — 4 & - ew of no eous 


= —— 


: ESSE VL 
It Cypners be voth in the middle of the Mutt ipli- 
card, and alſo in the Multiplier ;; 


pl 

Rule. 
When you come to the Cyphers in the 
Mul- 


of the 


ou 
hich 
Pro- 
the 
Pro- 
the 


[;- 


Vuloar Arithmetich. L3 
tiplicand,then under the firſt Cyphers place, 
{-r the Tens you carrled (it any be) ard 
after that , as many Cyphers as zre in the 
Mulciplier (no Figure intervening) then mul- 
tivly into the next Figure of the Multiplt- - 
cond, ſubſcribe the Uaits of the Frodudt, 
and carry the Tens in the ſame Row, and 
ſodo in every Row of the particular Pro- 
cuts, according as this or ſor? of the other 


Rules rg 1I2. 
" C4177 le. 
E xamp : 
24200024 


305004 


— _ — 


96800096 
126000COO 
726000720 
73906372096 


— 


You may abbreviate lalrriplication by the 


help of Subrration; eſpecially when to be 
uitiplied by g, or 93 AS, 


Boy end - *% 
need as — . 
4. tt Rd. x; xo. 1 SV 
_ —— c 3 n ; 4 . ” 
MEAS atten VOWS i tov A EI M.-Y ES 


—_ 3 
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CASE I. ; 
To multiply any Number by 5. | 
Rule, 
Subtrat half the Number, and to it add 
a Cypher. | 
Example. C 
Ae, 45276 being to. be multiplied B, 
; - by 5, halve the Num- 
Product 226380 ber , and add a Cy-i8( 
— pher at the latter end, Bj 
and the Work is done. 8 
CASE II. 
To multiply any Number by 9. 
Rule. | 


Add a Cypher to the Number given to be 
multiplied by 9, and ſubtract the firſt Num- 
ber out of it, and the Remainer is the Pro- 
duct or Anſwer of the Queltion. 


Example. 


». Letthe Number be 678y, to which add o 
7 Cypher, and the Number is thus, 67890; 
| an + out 


Vulzar Arithmetick. Is 


ont of which ſubtraCt the firſt Number, and 
the Remainder is 61101, the Produtt or 
anſwer of the Queſtion. 


DIVISTOMN. 


add lviſon ſerveth to divide any Number 
into as many parts as you pleaſe, and 
conſiſteth of three Numbers, the Diviſor, the 
EDividend, and the Quotient; for ſce how 
lied F often the Diviſor is contained in the Divi- 
ul- FJ end, ſo many Figures it produceth in the 
Cy-Y Quotient ; or ſee how often 1 is contained 
nd, Bin the Diviſor; ſo many times the Quotient is 
Nc. F contained in the Dividend, which is all one. 


Ifyon were to divide $88 pound among ſr 4 men, 
the Queſtion is, what each man muſt have ? Or- 
der your Work as in this Example. 


Dividend ; 
Deviſor, 4) 888 ( 222 Quotient. 
8 


lt 
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The firft demand is, how many times , 
can you havein 8 7 The an(wer is 3, which 
2 place in the Quotient; Then multiply the 
2 in the Quotient by 4, (the Diviſor Jand that 
makes8 ;z place 3, uider the 8 on the left 
Figure of the Dividend, and draw a line uns 
der it, and ſubtratt $8 from 8, and there 
remains o. Then takedown tis rex: B, ard 
demand how mary times the Fjvifor is con 
rained in the Dividend ($8) which is 2 times; | 
ſer that 2 in the Quotient, and multiply tit | 
Diviſor 4 by that 2, which makes $ ; ſer that 
8 under the ſecond Fizuie of the Dividend, 
and draw a line as before, ard ivbtract it 
from the $ in the Dividend, and there re- 
mains o, Proceed in the fame manner 2s 
you have done with the relt, and you will 
find 222 in the Quoticit, and o remains of 
the Work; fo that you fee, according to 
the former Propoſition, that 4 the Diviſor 
is contained in 888 (the Dividend) 222 times; 
and the Quotient is c2ntained in the [Divt- 
dend, as often as 1 is contained in tle Divi- 
jor, which 1s 4 times: So that it appea15 
by the Work, that 8388 Pounds being divided 
between 4 Men, there is 222 Pounds comes 
to each Mans ſhare. 
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ES 4 
hich If 28770 Pounds 1s to be Divided among ſt 
tie W 84, Men; the Queſtion is, what each man 
mat Bl muſt have ! 


leſt b 

viz W Note that Men is 84 ) 28770 (34377 
ere WM the Diviſor, Mo- 252 
2rd W ney the Dividend, rm 
con- and Quotient is 357 
nes; By the Anſwer. 336 

thel _ m—_— 
that 210 
*rd, 1683 
t it — 

rC- 42 
r 25 

wil For the firſt work, ſay how many times $4. 


5 of W can you have in 28? which cannot be; there- 
; to fore you muſt find the Diviſor in 287, over 
or which laſt figure always place a Prick, as 
cs; | inthe Example: Then ſay how many times 8 
iv1- | (che firſt figure in the Diviſor) istherein 28, 
ivi- | thetwo firſt Figures in the Dividend, which 
115] 153 times; which 3 place in the Quotient, 
ici} and multiply the Quotient by the Diviſor, 
ncs F and it makes 252; which place under the 
prick'd Number, and SubtraCt it from 287, 
and there will remain 35 - then draw down 
the next Figure 7, which makes 357, and 
lay, how many times 8 can you have in 35 ? 
; C which 


i 


= 
L 4 


'% 


Fa. 
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which 1s 4 times; place 4 in the Quotient; 
then multiply 4 the Quotient by 48 the Di- 
viſor, makes 336, which place under 357, 
( as in the work; ) then draw a line and 
ſubtraft, and there reſts 21z then take 
down © to the Remainder 21, makes 219; 
then ſay, how many times 8 can you have 
in21? the Anſwer is2; which 2 place in 
the Quotſtnr, then multiply the 2 by the 
Diviſur, makes 168, which place under 
210, as in the Example; then draw a line 
and ſubtract ir, and there reſts 42. 

So that it appears, that if 28770 Pounds 
is to be divided amongſt 84 wen, that there 
is 342 Pounds comes to each man's ſhare, 
and *: of a Pound more. 


Now to know what part of a Pound this or any 
other Frattion ts, afier the Remainder of 
any Diviſion, Obſerve this Rule. 

Multiply the Remainder 42 by 20, fo 
bring it into Shillings; then divide it by 48, 
the Diviſor and the Quotient will anſwer the 
Queſtion, which in this Example, is 10 Shil 
lings more to each man's ſhare, as appears 
by the work, | 

42 


20 
84) $45 ( 10 Shill 
1 


GO 


The 


The 
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The Rule of Three Direct. 


T is called the. Rule of Three, becauſe in 
all Queſtions in this Rule, you have al- 
ways three Terms given to find a fourth. 

It is called the Rule of Proportion for 
this reaſon; ſee what proportion is be- 
tween the firſt Term and the ſecond, the 
lame proportion is between the third Term 
and the fourth. 

[t is called the Golden Rale for the Ex- 
cellency in its Operations. 


At) (How | 
Itis known by 4 If >andq What > 
LA [|S 3 


To work this Rule, you muſt multiply 
the ſecond Term by the Third, for the Di- 
vidend ; 'and divide the Produtt by the 
firſt, the Quotient will give you the fourth 
Term demanded. 


Here Note; That the firſt and third 
Number muſt always be of the ſame Deno- 
mination ; As if one be Pounds, Pence, 
Yards, Tuns, Hours, Men, &c. ſo re- 
ſpetively muſt the other be; and the like 

GC 2 1s 


J/ 
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is to be underſtood of the ſecond and the 
fourth, as in the following Example : 


If 12 Tards of Karſey coſt 3 Pound, what ſhal 
435 Tards coſt ! 


| L. '# 4. 
Anſwer 108 15 ©0 


| 3-——435 Shilling (! 
20 60 200)217\5(! 
108--15 
60) 12)26100(2175 
24 


21 
I2 


9yO 
74[60 


60 


| Reduce the Shillings into Pounds, by di- 
viding the ſame by 20; and the Anſwer is 


108 Pound, 15 Shillipgs, the price of 435 
Yards. 


i 
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1 the 7 Inches Diameter gives 22 Inches in Circumference 
whas Circumference shall 36 Inches Diameter require ? 
PR Inches 
nſwer, 113, 1428 
ſoa) Example. " 10000 
If 7J—22-—36 
22 
72 
72 
_ — Inches 
2(113, 1428 partsof 
--IF 
TI I COOYG 
O9 
7 
— 
22 
21 
7) 1900 Add Cyphers 
for the Fra- 


ion. 
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The RULE of THREE 
REVERSE. 


i & work this Rule, you muſt multiply 
the firſt Term by the ſecond, and di- 
vide the ProdudCt by the third, and the Que- 
tient will give you the fourth Term de- 
manded. 


If 30 men require 25, Weeks to build a For, 
;n how many Weeks will 20 Men build the 
like ? . 

___ Anſwer, 37 Weeks, 5 


Men Weeks Men Weeks 
30 -25 -20 -37$ = 
30 rar: 
—— IO 

210)7510 

37 * 


The 
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The Double RULE of 
TRHEAE E. 


F 600 Pounds weight for 501 Miles Car- 

riage, coſ> 1]. 6 s. 6d. what ſhall 2509 
Weight coſt loo Ales Carriage ? State the 
Queſtion thus : 


W MK 3 $$ 0d. W.. Miles 
600——5O—1-—6-—6—2500-—190 


To work this, you mult firſt reduce the 
Money into the loweſt Denomination ex- 
preſs'd, which is 318 Pence; then multi- 
ply the 2500 by 100, and alſo by the Num- 
ber of Pence : All that Produtt muſt be 
divided by the two firſt Numbers multi- 
plied together ( which is the Diviſor ) to 
divide the other Product by. When the 
Operation is done, then you muſt recuce 
the Pence into Shillings, and Shillings 1n- 
to Pounds; and in the Concluſion you will 
find the Anſwer of the Quelſizcg to be 


i» 4 Mae 


4 


's 
{4 
: ” 
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| Note the Work. 
Weight Miles J. $s. d. Weight Miles 
GOO——O—]—6-—6——2500—I00 


50 26 = I CO 
30000 2 25JO00O0 
52 -— $18 
26 2CO0000 
312 25000 
6 75000 
315) _Y7950000(2650000 
30000-/6 
I'9 tl 
18 p 
IS - 
IS y 
I2)2650000(2208 34 ; 
_ R 
24 * 


— 
mc 
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0416 

20 2/0 )22108 
— | 11104 


018320 
12 11 Pound. 10 Pence. 


166409 
$320 


10/0840 


—_ 


The Work being finiſhed, the Anſwer of 
the Queſtion is 117. 104. the 111. is ap- 
parent, but the 1© 4. 1s included in the re- 
maining Fraftion 0416. To find the Value 

7} of this Fraftion in Pence, multiply the 
Fraftion by 20, cutting off 4 Figures, (be- 
cauſe there is ſo many in the Fraftion. ) The 
Remainder multiply by 12, cutting off ſtill 
4 Figures, - and there will remain to the 
Left-hand 10, which is 10 Pence, the va- 
lue of the Fraction. 


The Rule of T bree Reverje. 


HE Reverſe, or backward Rule of 
Three, is to be uſed when the third 
Number requires leſs, or leſs requires 


more. - 
The 


v1 | 
ul, 


_—_ 


U b- n _ 1 : = 
"ye ve "Rage et PEDR T4 AG ATIIIA A Re ne mer a— Soo _ 
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The Rule. (1 


Multiply the Firſt Number by the Second, 
and Divide the Product by the Third, the 
Quotient will be the Fourth Number ſought; 
which always ſhall be of the ſame denomi- 
nation with the Second Number. 


For Inſtance, 


If 24 Pionecrs require 16 Months to dig 
a Moat about a Town, how many Pioneers 
muſt there be employed to dig the ſame 
Moat in 4 Months ? 

In ſtating this Queſtion, you muſt note, 
That 24, though it be the Firſt named, 
is not to be the Firſt Number in the work; 
becauſe the Middle term muſt always be of 
the ſame Denomination with that which is 
{fought ; and the Three Numbers put in or- 
der {tand thus. 


Months. 
— 


Honths. Pioneers, 
16 ———24 


Here 'tis plain, lefs requires more ; that 
is, leſs time*'more hands. 

Therefore it muſt be wrought by the Re- 
verſc Rule ; and accordingly you may mul- 


tiply 
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tiply 24 by 16, and divide the ProduCt by 
4, the Quotient will be 96 ; as doth appear 
by the work. 


Months, Pioneers. Months. 
, 16 ——— f——_—ſ 


16 


144 
24 


4) 334 (96 Pioneers 
| 36 


24 
24 


yg 


[9] 


Which ſhews that 96 Pioneers muft be 
employed to finiſh the Moat in 4 Months. 


_ —— 


CHAT. IL 
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[ 

COMPENDIUMJY<c 

0: | 
Decimal Arithmetick. 

Vote 1ſt. | 

Notation of FRACTIONS. 

c 

Pg 14 $49 191070 ( 

Denoininators, 10, 100, 1000, 10000, 


Note 24. 


Of how many. places ſoever the Numera- 
tor of a Decimal Fraction doth conſiſt, - 
0 


Ty. 
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ſo many Cyphers with a Unite before them, 


do the Donominators conſiſt. 
So the Denominator of 5 is 10, of 15 is 
100, of 005 is 1600, Cc. 


Note. 3d. 


When the Numerator of a Decimal Fra-. 


ion conſiſts not of ſo many places as the 
Denominator hath Cyphers, prefix ſo many 
Cyphers on the left hand as is direfted ig 
Note 2d. So. is written thus, 05; +« 5. 
is writ thus, O15 3 ++; . thus, 0050; +. 
thus, 006, 


Note 4th. 


Cyphers at the end of a Decimal FraCtion 
do neither augment nor diminiſh the value 
thereof ; ſo that 2. 20, 200. 2000, are De- 
cfmals of one and the ſame value : For when 
the Numerator and Denominator 
do each end with a Cypher or 


: | 2 O 
Cyphers cut off equal Cypaers To 
in both; ſo will the Fraftion be —|-— 
reduc'd into leſſer terms, Wn. 
1000 
25 200 2CON _ —_— 
Thus, — == or . 2 [000 
ICO 1000 10009 El tau 
10/000 


Are reduc'd as in the Table. 


ED ee 
OFVPINS We Drs ao CE er Oman _ 
IKE ” — £9 
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Wate 5th. 


Cyphers added to the left hand of any 
Number in Decimals, decreaſe it ten fold 
thus 7-535 


Note 6th. 
Ta Reduce a Vulgar Frattion to a Decimal. 
+ 


The Rule. 


To the Numerator of the given Fraftion 
add what. number of Cyphers you pleaſe? 
and Divide it by the Denominator , the 
Quotient is the Decimal FraCtion. 


 Exanyle 1. 

I defire to know what the Decimal Fg 
Ction of Sixteen Shillings is, which 'in a 
Vulgar Fraction is ;* ; now you may add to 
the Numerator 16, what Cyphers you 


pleaſe: Suppoſe Four, and the work ftands 
as follows, | 


| 210) 16000[0 (8000. 


and the Quotient is $Sooo for Decimal 
Fractions of 16 Shillings, 


Example 


ny 
J# 


n 
>) 


mn + i © T7 


20; (if it be the Fraction of a Pound Ster- 
ling,) and the remaining Decimals by 12; 
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Example 24. 


What is the Decimal of one Peny, which 
as it is the FraCtion of 20 Shillings, (in Vul- 
ear Frattions,) it is thus expreſt, +:.. 
Therefore (as before) add Cyphers to the 
Numerator 1, and divide by 240, as in this 
following Example. » 


240) 10000;0 (004166 


16 
Note 1th, 


To reduce a Decimal Fraition hnno a Vulgar. 


Rule, Let the Frattion be multiplied by 


and 
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and if any more remain, then multiply by 
to bring them into Farthings ; noting thi 
that in all your Mulciplications , you muſt 
obſerve to cut off ſo many Figures of ye 
Produdts as there are Figures in the Decimd 
Fraction. . 


k Example. 


I would know the quantity of this Fre 
tion, 396875 of a Pound Sterling ; pro 
ceed according to the foregoing Rule, and 
the work will appear as in the following 
Table go be 11 Shillings, 11 Pence, 1 Far- 
thing, 


20 
Shillings, 71937400 
I2 
1974800 

937400 


— —— 


Pence. . 111348800 


—— 


Farthings. 11393200 


Aaditio 


I would know the quantity of this Fre 
Qtion, 396875 of a Pound Sterling ; pro- 
ceed according to the foregoing Rule, and 
the work will appear as in the followin 
work, to be 7 Shillings, 11 Pence, 1 F: 
thing, 


4 396875 : 
a 20 Shilling, 


I—— ___—— 


Sbillngs. 7\937500 
12 Pence. 


Pence. 111350000 
4 Farthings, 


Farthings, 1|20coco 


Where you ſee that I multiplythe Fra- 
tion by 20, to bring itinto Shillings ; and 
that Product by 12, to bring it into Pence z 
and that Product by 4, to bring it into 
Farthings. "5 Aadition 
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Addition of Decimal. 


Note 8th. 


Ddition of Decimals is the ſame as 
with whole Numbers, only you muſt ' 
obſerve an Order in placing them ; (that 
is,) to place every number under its proper 
Denomination, whole Numbers ander one 
another, Tenths or Primes under Tenths or - * 
Primes, and Seconds under Seconds, Cc. 
diſtinguiſhing the whole Numbers from the 
Frattions by a Point or Comma, and ad- 
cing them together as whole Numbers, ftill 
ſetting down theExce(s above Ten, and ſo 
carrying the Tenths to the next place to- 
wards the Left hand. 


Examples. 
l, 
32, 6250 z129 
36,5025 630 
67 
69,1275 5 
1,925 
D Snubtrattion 


YU. 
el 
F 
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Subtratfion of Decimals. 


N SubtraCtion of Decimals, obſerve the 
ſame order in placing them , as is di- 
rected in Additipn ; and then ſubtraQ he 
Leſkr from the Greater as in the whole 
pa 
Note oth. 


When the Decimals in both Numbers 
given, conſiſt not of the ſame number of 
Places, that Decimal that is defeCtive in 
places towards the right hand, muſt be fil- 
led up with Cyphers, or at tcalt k OT 
to be hlled. up. 


Example. 


Suppoſe 447,309 is to be ſubtracted from 
$4 You are to put ſo many Cyphers as will 
make up the Fraction, and then Subtrad, 
and the work will ſtand 


Thus, Or thus, 
$4,000 
+47 309 


— ————  — —_— 


O7 691 


——— % 


Mult 


A / 


[ 


Decimal Arithmetick. 35 


Multiplication of Decimals. 


the Nete Icoth. 
di- & FN any of the Caſes which can happcn 
he in Multiplication of Decimals , multt- 


ole | ply the Numbers given , as if they were 
whole Numbers, then cut off or ſeparate 
3s many Figures from the Produtt, by a 
zers | Point or Comma, as there are Fractions 
- of £| Multiplicand, Multiplicator, or both ; which 
in © Figures ſo cut off or ſeparated, are the 
&]- Þ Fraction of the Product. And the Figures 
ſed | foward the left hand of the point or Comma: 
ſhall be the Integers or whole number of 
the ProduCt ; and if they do not make ſo 
many, they are to be ſupplyed with a Cy- 
pher or Cyphers, which may happen whea 
rom |} the Product is a FraQtion. 


ill 
; a Examples. 
s |. IH. II. IV. 
1,406 135,12 192577 ”75 
6,74 142 034 0125 
5624 27924 1030S 375 
9342 54248 ©C7731 I 59 
$25 - Gpm———_— 75 
——— 55,7594 400097513 


DD 2 
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Note 1:th, 


1n Mnltiplication of whole:Numbers, the 
Product is always ircreaſed ſo many times 
more than the Multiplicand as the Multi 
plicator contains Unites, as 5 times 4 make 
20: But in Multiplication of FraCtions, the 
Product is always leſs than either of the 
two Numbers alone, as in Example the 1V, 
where you {ce one Number js 75, the Deci- 
mai of 15 Shillinps, and the other 0125, the 
Decimal! of three Pence ; yet the ProduQ 
of the Multiplication is but the Decimalot 
2 Fence Farthing, as you may ſee if you luok 
forward in the Decimal Table of Pence and 
Farthings, pag. 46. 

The Reaſon is, Þecauſe 1 being multi- 
plied by ene, can produce but one ; there- 
fore that which is leſs than r, as (are all 
preper Fractions,) being Multiplied by that 
which 1s Izis than 1, muſt needs he dimt- 
niuhed by the Mujtiplication. And this Dt- 
minution bears the {ame Proportion to the 
Muttiphicator, as the Multiplicand beareth 
to 3 Unite. 

For as 15 Slillings the Multiplicerd 1s 
cf 1 Pound, ſo *I'wo Pence Farthiny, the 


F Precuct 15 * of the Multiplicator 3 Pence. 


Div:{1o8 


eons Wane wet tc @S co fe. 6 


j 
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Droifion of Decimals. 


mes Vote 12th. 


ake I: D:;viſion cf Decimals, the Dividend 

muſt ſometimes be prepared, by adding 
the ÞÞ 2 competent number of Cyphers to make 
IV, Þ room for the Diviſor to find out a Fraction, 
eci- ©} and for the ReduCtion of Vulgar Fractions 
the | into Decimals. 


| of Note 13th. 


and In the whole Doctrine of Decimal Arith- 
metick, there is no part ſo difficult as this 
1:i- Þ of Diviſion, in regard to the variety of 0- 
re- || prration, in reſpect of the Quotient, what 
all IF part of it to cut off in the various Divi- 
hat |} ſions of whole Numbers with Fractions, and 
mi- | Fraftions with FraCtions,C*c. all which varic- 
Di- || ties ſhall be ſolved with this enſuing Rule. 


eth | 4 General Rule to know the true value of the 


' Quotient. | 
Th | 
the | Here muſt be ſo many Figures cut off in the 


Quonent, as will make thoſe in the Di%:- 
ſor (if any be) equal :o the Number of Decimat! 


parts in the Dividend. 
D 3 | Not ; 


7 bp. 4 
A , 


/ 
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Note 14th. 


If the Quotient doth not conſiſt of a; 
many places as are required by the General 


Rule to be cut off, you may ſupply that 


defect by prefixing a Cypher or Cyphers 
beſore the Quotient toward the left hand. 


Example 1: 


To Divide a whole Number by a Fraflion, 


Suppoſe the whole Number to be 82, 
which is required to be divided by this 
Fraction ,056, becauſe there is a defect of 
Figures in the Dividend 82 ; therefore 1 add 
5 Cyphers thereto, and place them in their 
due order, and when the work is finiſhed, 
you will find 6 Figures come in the Quo- 
tient. (Now the Queſtion is,) how many of 
theſe Figures are proper to be cut off for a 
FraQtion ; therefcre note, that there being 
threc Decimal Fractions in the Diviſor, and 
5 in the Dividend, therefore I cut off the 
laſt Figures in the Quotient, which being 
added to the 3 Figures in the Diviſor, 
makes them equal to. the Frattion in the 
Dividend , which is 5 Cyphers; ſo the ge 

nera 
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neral Rule is thade good, 4s you nay ſer 
i6 the work. 


Dividend, 
all Dirifor, 1056) $205005(46 48d 


neral 


that Wn 
=1.- 
224 
360 
336 
£ h 
240 
82, 224. 
this — 
of 160 
dd 12 
elr i 
ed, 4.30 
10- 448 
of ms 
[2 | 32 Rcmaincc. 
ng 
, Example 2. 
Ss 


of Ts divide a Fraition by a whole Number. 


Here (according to the gth Note,) I pre- 
D 4 fix 
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fix a Cypher before the Quotient , there 
being (after the Diviſion is finifhed) only 
Four Figures in the Quotient 3 ſo then 
there are 5 Figures in the Dividend and 5 
in the Quotient , according to the general 
Rule ; as you may ſee in the work. 


26),35673 (.01372 
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there 
only 
then 
nd 5 To Divide 4 whole Number , and 4 Frattion 
reral by 4 Frattion. 


Example 3. 


175) 45» 275000 (60556665 | 
450 


275 
225 


. $00 
450 


| Foo. 
450 


9 ———— 


Here you ſee 4 Figures are cut off in the 
Quotient, which with the 2 in the Diviſor, 
makes 6, which is equal to the Decimal 
parts in the Dividend ; according to the 
General Rule in pag. 37, aforegoing. 


yple 


Example 


EF %* 


WH 4+  Dricimal Arithmeich. 


Example 4 . 


To divide 4 Fratlion by a whole Number aid 
a Fraction. 


12,25),9500000 (07755 


; | 
M1] | N= | 
\ | 925JO | 

'' S575 | 

B% E Eg 

bt! 6750 | 
4 ! 6125 - | 
42 = 
i F 6250 | 
[i : 6125 
1s bi 125 
3s } Here are 7 Decimals in the Dividend , 

; and when the Diviſion is hntſhed, there are 


| 4 Figures itt the Quotient, which with the 
'Þ 2 in the Divifor, makes but 6 ; Therefore 
| according to the 9th note, I prefix a Cypher 
Þ before the Quoticnt on the lcft hand, and 
| k | then they arc equal, 


E xample 


Decimal Arithmetick. 


Example 5. 
joe Ts divide a Fraftion by a Fratlion, 
,008), 856 4000(107,0500 
According to the BS 
General Rule I cut ——_ 
off 4 Figures to the +056 
Right hand in the 56 
Quotient , Which — 
makes thoſe in the 40 
Diviſor equal to 40 
thoſe in the Divi- __— 
- 8 cerd, OO 
Example 6. 


To divide a whole Number and a Frattion by a 


whole Number, 


23) 135454(539 


It5 
1, 
re 205 
he 134 - 
re | 
er 214 
d 207 

4 


| Here are only 2 Figures to be ſeparated 
12 the Quotient ; there being no Decimals 
| in 


a) 
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in the Diviſor, and only 2 in the Divi- 
dend. 


Example 7. 
To Divide a whole Number by a whole Number 


and a Fraition. 


75,35) 200, 0000000 (2,63678 
I5170 


48300 
45510 


27 $00 

22755 
51450 
45510 


59400 
53095 


— 


63050 
58680 


4370 


There being 7 Decimals in the Divi- 
dend, I therefore cut off 5 Figures in the 


QVu orient, 
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Jivi- © Quotient, which with the 2 in the Diviſor, [ 
make 7 according to the General Rule . p. 37. 


Example 8. 
mtr fl To divide a whole Number and 4 Frattion, by 4 


whole Number and a Fratlion. 


3,756) 172,400000 (46,049 
14984 


22660 

22476 
18400 
I 4984 


34160 | 
33714 


4 EE ate ing ; 


346 


According to Note gth (ir pag. 34,) add 

Cypneryto the Dividend,and when the work 

Is finiſhed, 1 find 5 Figures in the Quotient, 

3 of wyich muſt be cut off, that they may 

m:ke thoſe of- the Diviſor 6, equal to the 

yi Decials in the Dividend, according to the 
uit, 


he A 


zs 
4 
\ 


Decimal Arithmetich. 


A Decimal Table of Pence and 
Farthings. 

: Decimal. _ Decimal. 
IT jOOIO4TG T [02604'6 
2 (0020833 2 [0270833 
3 {0031250 3 [o281250 
l {0041666 VII ſo291666 
I 0052083 | 1 [0302083 
2 [0062500 2 0312500 
3 [0072916 3 [0322916 
Il [0083333 VII {0333333 
L [0093750 I [0343750 
2 {0104166 2 03 $4166 
3 |o114583 3 [0364583 
I [or25000 IX 10375000 
I 0135416 7 [0385416 
2 0145933 2 [0395833 
3 {0156250 3 [0406250 
Iv 01666566 X lo416666 
I 0177083 i lo427083 
2 0187500 2 0437500 
3 {197916 3 [0447916 
V 0208333 XI [0458333 
t 0218750 1 Jo468750 
Z (0229166 2 [0479166 
3 (0239583 3 [0489583 
VI 5250000 XII [o500000 


Pence 


nd 


| — 


) 

! Decimal; | 
1 {o510416 
2 j0520833 
3 531250 

X11] {0541666 
i [0552083 
2 j0562500f 
3 [9572916 

X1V 9583333 
[ (25937J©} 
2 [0604166 
3 0614583 

XV [062500C 
t [2635416 
2 [0645933 

| Z 0656250 

XVI [0666666 
1 [0677083 
2 [0687500 
3 [0597916 

XVIl [0708333] 
[ [>718750) 
2 125729166 
3 


TIO 


27 FOCCO, 


| Pence. 
Farth. 


AFR 


EW 


> o > 


— 


> 
Mw - YU DM bw i i 
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Decamal. 


0760416 
0770833 
9781250 


[9791666 


0892083 


10312500 


o822g16 
0333333 
0843750 
o$54166 
08641833 


087500C 


10885416 


0895833 
O90625C 
0916666 
0927084 
2937500 
947916 
953333 
096875Cc 
0G79166 
©989583 


I OCCOCE 


47 


ne ten 
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A Table of Decimals of one Pound 
Sterling in Shillings. 


4 


| Decim. | Sha Decins. 


————__._———__ —_——— — —————— 


Sh 

1 ſo50000] P17 [850000 
2 | [ 8 [900000 
3 [9 [950000 
4 20 [1 00000 
5 21 [105000 
6 22 [110000 
7 23 [115000 
8 2,4 [120000 
9 
10 
'Y 
I2 
13 
14 
'5 
16 


—_ — 


25 [125000 
26 [1 30000 
27113500 
28 | 400000 
29 |: 459000 
700000 30 |1 500000 
750000 31 [1550000 
8000c0 


da 


FE 
» 

A 
, 
LY 

4 
z 

FI 
'#; 
\ ' 
: : 
ut 

On e 

(6.5 
s 7 þ 
( '£ 
5 
* 
: 
: 
; 
—_ - 
$ 24 
; 

s 
-# + 
& ; 
* 1 

v4 
2 
ov | 
{i 
f » # / 
Z $ 
& * '#) 
t 6 
. 


— — — 
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md 4 Table of the Decimals of a F ook 
to every Inch and Eighth part 


of an Inch. 


[ Inches. 


19 Pare. Decimal. 2 Part. Decimal. 
1 [ootoOg! 1 [017708 
2 | 002083 2 [o18750 
3 |oozls 3 |o19791 
4 | 004166 4 | 020833 
5 | 005208 5 |o21875 
6 [| 096250 6 [| 022926 

| 7 |oo7291 7 [023958 
I {008333 | II | oz5000 
 - | 009375 I 1026041 
2 [o10416 2 [027208 
3 |o11458 3 [o28125 
4 [| O1I2500 4 | 029166 
5 [o13541 5 [030200| 

6 1014583 6 |031299 

1 7 10134638 7 1032291 

II Jor6656 IV [033333 | 


[Inches. 


Ty 


Inches: 


Decimal Avrithmetick. 


: [nches. : 
Decimal. =—"4q Decimal, 


—_—_—— 


034385 
035416 
037395 | 
037499 
038541 | 
039583} 
040625 


| 
| 


059375 
OFIO4T 
061457 
062500 
063531 
064583 
0658625 
066000 


LY AAS WH 
Y AAS WH 


- 


041666 


067610 
068750 
059596 
070833 
071375 
©72916 
073958 
Q75020 
©7604 1 
077083 


©42610 
043750 
044718 
045833 
046375 
047927 
048854 
OJOOOO 
OFlITIO4 
052033 
©53125 
054166 | 
Oy $2&7 
056250 
057291 
©50333 


HS QOAhWw pH - 


——— 


| 


——_— 


I 
2 
3 
4 
3 
6 
7 
VI 
I 
2, 
3 
4 
5: 
6 
5 


| noo 
<* 
— 
— 


| 


>S4 OMA WD = 


oth, 


Inches. el 
8 Part. Decimal. S "iy Devimed 
1 1084375 I [092708 
2 [o85416 2 [o93750| 
3 [086457 3 1094791; 
4 [087500 4 [095833 
5 o88541. 5 19296875 
6 Po89687 6 [057926 
7 [ogo625 7 [og8g58} 
XI log1666 | All | 100000 


Inches. 


Decimal Arithmetick. 


The Calculating of this Table, is by Di- 
viding every Inch and 8 Parts by gs, be- 
cauſe there are ſo many parts in the Foot, 
every Inch being divided into 8 Parts, 
ſerving to Reduce Inches and 8 Parts to 
the Decimals of a Foot, or the contrary. 


An Explanation of this Table, 


The Firſt Column ſhews the Inches and 
Eight parts of a Foot, and the Second Co- 
lunin ſhews the Decimal Number anſwering ' 
thereto. 

Example. 

Seek for 11 Inches, and * or a half in the 
Firſt Collumny, and in the next you will figd 
the Decimal thereof 095833- 

EK 2 CHAP. 


GAA Þ.-I1. 


—— 


THE 
EXTRACTION 


OF THE 
Square Roor. 


| He Extrattion of the Square Root is 
that by which having a number gt- 
ven, another number may be found, 
which being Multiplied by itfelf, produceth 

the number required. 
| Any Square number being given to be 
Extracted , thus it may be prepared. AC- 
cording to this Rule, put a Point over the 
firſt place thereot to the Right hand (being 
the place of Unites;) then'proceeding to- 
'wards the left hand, paſs over the ſecond 
place, and put @ Point over the third pg 
| allo 


Of a Square Root. 7 


alſo paſſing over the Fourth place, put ano” 
ther Point over the Fifth, and ſo forward 
in ſuch manner , that between every Two 
Points which are next one to another ; ſo 
that one place may be intermitted ACCOr- 
ww ding to this Example, 639436. Suppoſe the 
Square Root of this Number he required ; 
the Firft Point is to be placed oyer 6, and 
the Second over 4, and ſo of the reſt as you 
N lee in the Example; and note, that as ma- 
ny Points as are placed in that manner, of 
ſo many Figures will the Raot be. 

To fit it for operation, draw a crooked 
Line on the Right hand of the Number 
propounded for ExtraCtion, then find the 
Root of the Firſt Square, and place it in 
the Quotient , which in this Example is 
found tobe 7; 


= 


t ſs 
&t 630436 
vr; j+- 4 (794 
et aw—_—_ 
149) 140436 Reſolvend, 
be 1341 
AC- 6226 
he | 158) < 
ng 
. 16 
nd | Then Square the Quotient which is 49, and 
e; | place it under the firſt Square.of the Num- 


ſo E 3 ber 
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ber given, (viz.) 63, and Subtract the 4g 
from the Firſt Square ; and place the -Re- 
mainder orderly underneath the Line, which 
is 14, to which Remainder being down, 
the next Squares of the Number propound- 
ed, and place them on the Right hand of 
the ſaid Remainder ; (and may now be cal 
led the Reſalvend.) Then double the Root, 
being the Number placed in the Quotient, 
which is 14, and place them on the Left 
hand of the Reſolvend (like a Diviſor,) 
parted off with a Crooked Line. : 

Then demand how often that Diviſor 1s 
contained in the Reſolvend, which may be 
now Called the Dividend (proceeding in all 
reſpeQs as you do in Diviſlion,) and write 
the anſwer in the Quoticnt on the Right 
hand of the Diviſor ; then if you ask how 
often the Divilor 149 is found in the Dt- 
vidend 1404, the Antwer ts g times : There- 
fore write 9 in the Quotient, aid alſo after 
the Diviſor 14. 

Then Mottiply all the Numbers which 
ſtand on the Left hand of the Reſolvend, 
v1Z. (before the Crooked Line,) and write 
the Product orderly undergeath the Reſol- 
vend ; then having drawn a tine under the 
laid Product, ſubtraCt it from the Reſol- 
vend, and ſubſcribe the Remainder under 
the Line which is 63 : uato which New: 

cr 
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ber bring down the remaining Figures of 
the Reſolvend, and then there will be 6336 
at the Left hand, .of which number draw 
another Crooked Line ; then double the 
Quotient, which is 158, and ſet it on the 
Left hand of the ſaid Crooked Line; then 
demand how often yau may have 158 in 633: 
the Anſwer is 4, which 4 muſt be placed in 
the Quotient; then multiply that by each 
Figure of the Diviſor, and ſubſcribe the Pro- 
tutt orderly under the Dividend, and ſnb- 
tract it therefrom, and there remains 16 ; 
ſo the work is finiſhed, apd the Square Root 
of that Number 630434 Is 794, and 16 
which remains, intimates that the Root is 
ſomething greater than 794, but leſs than 
795 3 yet. how much greater than 794 Is 
not yet diſcovered by any Rples of Art. 


But farther Progreſs may be made for a 


nearer diſcovery of the truth ; but in this 
caſe ir being but a ſmall difference, I ſhall 
wave it. 
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To Exiraf the Square Roth 


the Logarithms. 


The Rule. 


Alf the Logarithm of any Number, 1; 
the Logarithm of the Square Root 


thereof. 
Example. 
Let the Square Number given be 5625, 


The Legarithm of 625 is 2,79588 
The half thereof is — 1,3 9794 


which is the Logarithm of 25, the Root 
of the ſaid Number. 


By Gunter's Scale. 


To ExtraCt the Square Root, is to find 
a mean proportional Number between 1 and 
the Number given; therefore divide the 
-Ppace between them into Two Equal parts, 
and that ſhall be the Root ſought. 


Example. 


Of a Cube Root. 567 


Example. 


Let it be required to find the Square Root 
of 144 ; Divide the diſtance betwixt 1 and 
144 equally, and the Compaſſes will fall on 
12, the Root ſought. 


The EXTRACTION of 


the CUBE ROOT. 


He Extraftion of the Cube Root is 

that by which having a Number gi- 

ven, another may be found, which being firſt 

Multiplied by itſelf, and then by the Pro- 
cut produceth the Number given. 

'1 the Extraction of the Cube Root, the 

'ber propounded is always conceived 

to be a Cubical Number; that is, a certain 


Number of little Cubes , comprehended 


within one entire great Cube, ſo that the 
Root of any perfect Cnbical Number +is a 


Right Line of a Solid Body, containing 6. 


Equal Sides, which conſtitutes as many 
Square Superficies, or a Number Multiplied 
twice in itſelf , which in the Solid, hath 
kngth, breadth and depth, as may more 


plainly 


' 
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plainly appear in this Annexed Cubical 
Figure. 


A Cube Number is either Single or Com- 
pound. | 
A Single Cube Number is that which is 
produced by the Multiplication of 
one ſingle Figure, firſt by itſelf, 
and then by the Product, and is 
always leſs than 100; ſo 64 is 4 
lingle Cube Number produced by 
the Multiplication of 4, Firſt by 
by itfelf, and then by the Product as 
an the Margin, 
A Compound Cube Number, is when 
there are I'wo Figures in the Root, = 
| Al 
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All the Single Cube Numbers and Square 
Numbers , together with their reſpective 
Roots, are expreſled in this Table follow- 


10g, 


)ICal 


Cobes, | 118, 27 64[125|216]3 4315 12 729 1000 


_” R—W—— ww  ——————— SCC YO —— CO OOOIEBIoo—_—_ —O o_———S—_—_—_———w—_ > 


Sar, 149 116 25-136 | 49| 64| 81 [190 


TT ITI— —— Www err ere NV — o——_— NE: IS. "ONE. 


Roats, thi3ls ET6174] 5 o | 10 


— 


To prepare a Cube amber 
* for Extraition. 


MM The Rule. 


Is Ut a Point over the Firſt place thereof, 
of towards the Right hand , (v:z.) the 
If, | place of Unites, then paſſing over the Se- 
| is } cond and Third places, put another over 
; a | tie Fourth, and paſſing over the Fifth and 
by | 4th, put another over the Seventh, al- 
by } ways obſerving the ſame order in inter- 
as | "itting Two Places (between every Two 

Adjacent Points) place as many Points as 
en } tte Number will permit , as may plainly 


7pear in this Example, Let 1928 L 6 
e 


/ 
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| the Number given, place the Points accor- 


ding to this Rule. | 
1728 (12 p 
+4 1 

11 
Th | 
fs 3 
| 3 | 
| w | 
F440 33 Diviſer. | 
+. | | —_ { 
G c 
12 

ob 
72175. FU ( 

726 
f "477 SO 


Which done, draw a Crooked Line cn 
tlic Right hand of the Number to ſignify a 
Quotient z then find the Cube Root of the | 
Firſt Cube which is 1, as you may ſee in the 
Table, which 1 ſer in the Qnotienr. Then 
ſubſcribe the Cube of the Root placed in 
the Quorient, nnder the Firſt Cube of the 
Nataber given, which in this Example 


js 1, 
Then 
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Then draw a Line under the Cube ſub- 
{cribed aforeſaid, and ſubtraft this Cube 
from the Firſt Cube, and place the Re- 
mainder orderly underneath the Line, which 
in this Example is nothing ; to which Re- 
mainder, bring down the ne x Cube, which 
is 728, placing, it on the Right hand of the 
Remainder, which number 1ſo placed, may 
be called the. Reſolvend ; having drawn a” 
Line underneath the Reſolvend, Square the 
Root in the Quotient, that is, multiply it 
In itſelf, and ſubſcribe 3 the Triple of the 
F {aid Square or Product under the Reſolvend, 
and place it under 7, the place of Hun- 
creds. 

Then Triple the Root or Number in the 
Quotient, which is 3, and ſubſcribe this 
Triple Number in ſuch a manner, that the 
Firſt place thereof, (the place of Unites,) 
may ſtand under the Second place, ( the 
place of Tens) in the Reſolvend , which 
en | Iriple is Three which I place under 2: 
ya | Then the Triple Square of the Root, and 
the | the Triple of the Root being ſo placed , 
the } «raw a Line under them, and add them 
en | together, the Sum is 33 for 2 Diviſor. 

'in | Then let the whole Reſolyeadzexcept the 
the | Firlt place thereof towards the Right hand, 
(viz.) the place of Unites,. be” elteemed a5 


* Dividend ; then demanding how ws 
TiC 


cor- 


/ 
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the Firſt Figure (towards the Left hand) of 
the Diviſor is contained in the correſpon- 
dent part of the Dividend, write the An- 
ſwer in the Quotient ; for if I ask how 
many times Three in 7, the Anſwer is twice, 
therefore [ place 2 in the Quotient. 

Then draw another Line under the wotk, 
and multiply the Triple Square before ſub- 
ſcribed (under 7) by the laſt Figure placed 
in the Quotient , which is 2 , and fay, 2 
times 3 is6 ; which Product I ſubſcribe un- 
der the ſaid Triple Square (viz.) under 
the 3, which ſtands under the 7, as you may 
ſee in the work. 

Then Multiply the Figure laſt placed in 
the Quotient, namely 2, by the Triple 
Number before ſubſcribed under 2 in the 
Reſolvend ; for 2 being multiplied by it- 
ſelf, produceth 4, which being multiplied 
by the Triple Number 3, the Produtt is 
12, which I ſubſcribe with the 1 under 6, 
and the 2 under 3; as in the work may 
appear. | 

Then Cube the "laſt Figure in the Que 
tient which is 8, which place in ſuch man- 
ner , that it may ſtand under the place of 
Uaites in the Reſolvend, as you may ſee in 
the work. 

Laſtly, Draw a Line under all, and add 
ep the Three laſt Numbers together in the 

ſame 
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ſame order as they are placed, and the 
cum-is 728, which being SubtraCted from 
the Reſolvend, and there rewaineth ©; ſo 
the Cubic Root is found to be 12. 


Note when the Sum of the Three laſt Num- 
bers before mentioned, 1s greater than the Re- 
ſolvend , the work 1s erronions , and then you 
may reform it, by placing a Figure leſs inthe 
Quotient, 


To Extra the Cube Root by 
the Logarithms. 


The Rule. 


Þ ro the Logarithm of the given Num- 
LJ ber by 3, ſo ſhall you have the Loga- 
rithm of the Root required. 


Example. 
Let the Cube Number given be 1728 as 
defore, : | 


The Logarithm of 1728. is—3+23754 
The Third part thereof is—1,07918 


which is the Logarithm of 12 , the Cube 
Root required, | 
| Like- 
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Likewiſe Multiply the Logarithm of any 
Number by Three , and it produceth the 
Logarithm of the Cube thereof, 


To Exiraft the Cube Root by 
Gunter's Scale. 


O Extract the Cube Root, ts to find 

the Firſt of Two Mean Proportio- 
nals between 1, and the Number whoſe 
Cube Root you require z therefore you 
muſt Divide the ſpace between thoſe Two 
Numbers into Three cqual parts. 


Example. 


Let it be required to find the Cube Root 
of 1728, as before: Divide the diſtanee 
between 1 and 1728, into Three Equal 
parts, one Third part of that diſtance ſhall 
teach from 1 to 12, which is the Cube Root 
required, | 


# 
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oe. A Table of Square Roots from 
(One to an Hundred. 


| 


{3 


No Iq. | K. | 94qQ. 
51]2601] | 75 5776 
5212704] | 77} 5929 
5312809] | 78; 6034 
5412916] | 79, 6241 
5513025] | 80| 6400 
5613 136| | 81] 6561 | 
5713249] | 82] 6724 
53]3 364 | 83] 638g 
5913481] | 84] 7056 
6013600] | 85| 7225, 
6113721] | 86] 7396 
6213844] | 97] 7569 
6313969] | 58] 7744 
54 


6514225] | 90} 8100 
6614356] | 91] 8281 
6714489] | 92] 8464 
5814624] | 93}. 8649 
691476! 94| 8836 
76j4909] | 95} 9025 
7115041\ 96} 9216 
7215184] | 97] 9499, 
7315329] | 95} 9694 
74{$476| | 99| 9901 


75 


Of Cubick Roots. 
A Table of Cubick Roots from 


One to an Hundred. 
Cube.|R.\ Cube. (R,| Cube. R.| Cube. | 


26|/17576[F1[135651 76| 435976 
27, 19683]52[140603| 77] 456533 
28 21972[53]148877 78, 474522 
29124389 541157494 79 493039, 
30,2700cC]551167375180| 512000 
31|29791]56175616]$1| 53144t 
32(32768[57|135193]82| 550409 
33/35937[58|[195112[83 571787 
34|393041591295379| 34| 592604 
35| 42825[60|216000| 85 674125 
36] 48656[51]2 26981] 86; 636056, 
37] 50653[62[2383 28] 87 648303} 
35| 54872[63]293047] 88] 681472) 
39] 5541954[262244| 89] 705669, 
40] 6400065127462 5/ * JLgo0 
4'|68921166[287496| 91) 753571 

42|74088[57[300753 -f 778688 


43]79507[58]3 14432] 93] 804357 


X 


© Ox DakbLwHNHuwl: 


44] 35184[59]329195| 94 830584 
451 91125][7c13 3300095 857375 
461 9733671135784 96] 884736, 
47103823[721373348| 97] 915673 

(4811059217313 89017 d 941192 


4911764£1741405224| 99] 270299 
©0125000[7 51411875) Qch gooced 


To 


» CET a - . 
a wr 
a . — « [+ as "4 y ” pee * KT 


K 
— 


From 


3976 
533 
L522 
039 
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To make the Table of Square Roogs. 


The Table of Square Roots is made by 
Multiplying each Figure into Itlelf ; the 
Product is the Square of the Number 
required. As for Example in the Root 29, 
which being Multiplied in. itſelf , produ- 
ceth $41, the £quare of that Number 1s 29. 


To make the T ables of Cubick Roots. 


' The Table of Cubick Roots, are made by 
Multiplying the Root in itſelf; and that 
Produtt again by the Root, and the laſt 
Number is the Tube Number required. As 
for Example in the Root 12, which being 
Multiplied in itſelf, produceth 144 , that 
being Multiplied by 12, produceth 1728, 
the Cube Number of 12. 
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A Table of Logarithms, 
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NTT Log. | 4\- Lov ar. {V. Log ar. n 
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AT able of Logarithms. 


[V. Logar. 


973 


On ———_ —  ———_ 


2,98811 


1974/2,98856 


975 
976 
977 


931 
"982 


2,98900 


2,98989 


979/2,99034 


OO  ——— w=—_———— 


9792,99078 
980/12.99113 


2,99167 
2.99211 


2,98945; 


| 


we] 


983 


1984 
1985 


966 
987 
g88 
989 
990 
991 


992 


Logar. 


TO —————————_—_— 


2,99255 
2,99299 
2,99344 
2,99388 
2,99432 
2299476 
2,995J2C 
2,99563 
2,99607 


2.99651 


Logar, | 
2,99695 
2,9973 
2,99782 
2,9982 
2, 9986 


299913 


A Defeription and uſe of the 
I able of Logarithms. 


'He Table contains all abſolute Num- 
bers from One, to One Thouſand, 
(ſufficient for any operation in the Art of 
Gunnery.) ln each Page of the Table is 
contained Six Columns; in the Firſt , the 
Third and Fifth (towards the Lefc hand,) 
are contained all abſolute Numbers begin 
ning at 1, and ſoon by 2, 3, 4, 5, 6, © 
to 1200; (having the Letter NV. at the 

Head of each Column.) | 
Then 
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Then in the Second, Fourth and Sixth Cor 
lumn of every Page are contained the Lo- 
earithmical Numbers, anſwering each ab- 
{olute Number , againſt which it ſtandeth, 
and theſe Columns have at the head of them 
the word Logar, The Numbers being thus 
diſpoſed in the ſeveral Pages of the Table, 
it is calie to find the Logarithmical Number 
that anſwers there to any abſolute Number 
that ſhall be required. 

Or on the contrary, if any Logarithmi- 
cal Number be given, it will beeaſie to find 
the Abſolute Number to which it belong- 
eth. 

For if you find your Abſolute Number in 
any Colamn of the Table under the Letter 
N. that Number that ſtandeth in the next 
Column to it on the Right hand under the 
Title Z47ar. is the Logarithmical Num- 
ber thereunto belonging. 

And on the contraty, in what part of the 
Table ſoever you find any Logarithmical 
Number , that Number which ſtandeth in 
the next Column on the lefr hand thereof, 
is the Abſolute Number ſo found. 

And note further, that all the Logarith- 
mical Numbers between i and 19, bave 2 
Cypher before them ; all Numbers between 
!10and 1909 have the Figure 1 before them ; 
all Numbers between 102 and 1900 ,, have 
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84 Of Logarithms: 
the Figure 2 before them ; which 1 and 2 
Figures are called the CharaQeriſtiques of 
thoſe Numbers. 

And to the end what I have here deli- 
yered may be made plain, 1 ſhall give exam- 
ples thereof in the Two following Propo- 
fitions. 


Prop. 1. 


Let it be required to find the Logarith- 
mica] Number belonging to 16 ; turn to the 
Table in the Firſt Column of the Firſt Page, 
where you will find 16, under the Letter 
N. aud right apainſt it towards the Right 
hand, you ſhall find this Number, 1,20412, 
which 1s the Logarithm thereof. 

Likewiſe in the ſame Page and Column a- 
gainlt 25,you will find 1,39794, which is the 
Logarithm thereof. 

Alſo you ſhall (by the ſame Rule) find that 


; 2's 4 4) 1 \ 0,60206? 
The Logarithmof 4 5r > be 4 1970757 eg 
L321 { 2,50650) 


and by the Converſe of what is here deliver- 
ed, you may hnd the Abſolute Number an- 
ſwering, to any piven Logarithins as in the 


Prop, 


ww ow FF ©» © +, 
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Prop. 2, 


A Logarithmical Number being given, to find 
the Abſclute Number thereunto belonging. 


Let it be required to find the Abſo- 
lute Number belonging to this Logarithm, 
1,20412; look in the Table in the Firſt 
Page thereof, and caſting your Eye down 
among the Numbers, under the word Logar. 
you will find this Number 16, to ſtand 
juſt againſt ir, on the Left Hand which 
is the Abſolute Number of that Loga- 
rithm. 

The ſame is to be underſtood of all o- 
ther Numbers compriſed in the foregoing 
Table. 

Obſerving this Caution ; when you have 
a Logarithmical Number given, ( which 
when you look for) you cannot find in the 
Table, you mult then take the neareſt Num- 
ber thereto, and the Abſolute Number which 
{tands againſt it, is the neareſt (leſs,,whole 
Number, which you mult take. 


As for Example. 


If you have this Logarithmical Num- 


ber, c,63258, which if you look for in the 


G 3 Table, 
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Table, you cannot find it; therefore you 
mult take the neareſt leſs Number which you 
w1ll find to be 0,80206 ; and riyht againſt 
xt (on the Left hand), you will find to be 4, 
the neareſt Abſolute Number to that Lo- 
garithm. 

Let this ſuffice for the Deſcription ; next 
follows the Uſe.- 


The Uſe of the Table of Logarithms in Arith- 
metick, which ſhall be exemplified in Queſtions 
of Multiplication, Diviſion, and rhe Extraft- 
sns the Square and Cube Roots, being ſuch 
parts of Arithmetick which tend wholly to the 
matter intended in this Treatiſe ;, ard there- 
fore I ſhall begin with Multiplication, 


Multiplication by the Logs 


rithms. 


Y Qu muſt add the Logarithms of the 
Two Numbers, (to be Multiplied to- 
p.ether,) and the Sum of them will be the 


Logarithm of the Number produced by that 
Multiplication, 


L x arple. 
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in Arithmetick. 87 
Example, 


Let it be required to Multiply 43 by 5 ; - 
Firſt ſet down the Two 
Numbers to be Multiplied 48 |1,68124 
One under another, and ta 5 [0,69897 
them ſet taeir reſpective Lo- —— 
garithms, as in the Marzinz 24012,38021 
which being added toge- 
ther, the Sum of them (which is the Loga- 
rithm of the Product) being ſought in the 
Table, the Abſolute Number anſwering 
thereto is 240, the-ProduCtt of thoſe Two 


Numbers Muitiplied together. 


—_ ——_—— 


Drvifion by the Logarithms. 


A* Multiplication (by the Logarithms) 
was performed by Addition , ſo Di- 
vilion is performed by Subtraftion: Where- 
fore to perform Diviſion, you muſt Subtra&t 
the Logarithm of the Number , by which 
you are to Divide from the Logarithm 
of the Number, which is to be Divided, 
and the Number which remains ſhall be the + 


Logarithm of the Quotient. 


G 4 Exampie, 
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Example. 


Let it be required to Divide 228 by 12, 

Firſt {ct down the Logarithm of 228, and 

under it ſet the Logarithm 

228 . 2,35793 of 12, and Subtract the 

———— Lelilcr from the Greater, 

12 . 1,079138 the Remainder 1s the Lo- 

—  garithm ofthe Quotient; 

19. 1,27875 Which being ſought in the 

Table, you will find 19to 

be the Anſwer of the' Queſtion , being the 

Quotient ſought: And ſo many times is 12 
contained in 228. 


Of a CIRCLE. 


1. The Diameter being given, to find the Cirgum- 
ference by the Loraruhms. 


He Proportion is as 7 to 22, ſo isihe 
Diameter to the Circumference. 

Wherefore to find the Circumference cf 
any Circle, whoſe Diameter is given, 

Add the Logarithm of the Diameter given 
to the Logarithm oof 22, and from the Sum 
of them Subtract the Logarithm of 7, the 
2 | Remainder 


in Geometry. 


99 


zemainder ſhall be the Logatithm of the Cir- 


canference ſought. 


Example, 


If the Diameter of a Circle be 113, what 


is the Circumference ? : 

firſt ſet down the Logarithm 
of 22, which is - 
add the Logarithmof 113 which is 
from whica Subtraft the Loga- 


—RK___— 


rithm of 7, which 16—— 

which being ſought in the Tables 
's the neareſt Logarithm of 355 3 
3d ſo much. 1s the Circum- 
ference of a Circle , whoſe Dia- 
meter is 113, 


1,342.42 
2,05308 


29—— 


3,39550 
0,84510 


2 ,55040 


. The Circumference of a Circle being given, 


ro find the Diameter. 


The Proportion is 2s 22 is to 7 ; ſo is the 
Urcumference to the Diameter. 
Wherefore to the Logarithm of 7, add 
ne Logarithm of the Circumference given, 
2nd from the Sum, SubtraCt the Logarithm 
of 22, the Remainder ſhall be the Loga- 
thm of the Diameter. 


Example. 
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'E xample, 


If the Circumference of a Circle be 
355 » What 1s the Diameter thereof ? 
Firſt ſet down the Logarith 
of 7. which is — —-— — 0,84510 
and toit add theL ogarithm of 3355 255023 


— > —— —— 


from which Subtra&t the Loga- 3,39533 


rithm of 22——-———-— 1,3424! 
and the Remainder is the neareſt £ 
Logarithm of 113, — — 2,05291 


which is the Diameter required. 


3. The Diameter of a Circle being given, to find 
the Area or Super ficial Content thereof, 


T he Proportion is as 28 is to 22, (o is the 
Square of the Dizmeter to the Area. 

Wherefore to the Logarithm of 22, add 
the Logarithm of the Diameter doubled, 
and from the Sum ſubtraCt the Logarithm of 
28, the Remainder ſhall be the Logarithm of 
the Area required. 


Example, 


If the Diameter of a Circle be 12, what 
25 the Area or Superficial Content oy” ; 
Firſt, 


in Geometry. 


rirſt ſet down the Logarithm 
of 22, which is — js os 
2nd to that the Logarithm of 12, 


be I the given Diameter, ſet down— | 


————_—— 


Twice — 


10 F 4dd all Three together, — <——- 
23 fom which SubtraCt the Loge- 
— | :ithm of 23, —————— 


42 Þ The Remainder is the neareſt Lo- 
-- | zzrithm to the Number 113, and 


2,05362 


91 Þ (ome ſmall matter more is the Area of 


that Circle. 


4 The Circumference of a Circle being given, 


to find the Area. 


\ | The proportion is as 88 is to 7; ſo is 
0 the Square of the Circumference to the 


|, Area. 


of | Wherefore to the Logarithm of 7, add 
IF the Logarithm of the Circumference Twice, 
nd from the Sum Subtract the Logarithm 
0,38 ;the Remainder ſhall be the Logarithm 


of the Area required, 


Example. 
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Example. 


If the Circumference of a Circle be 38, 


what is the Area thereof ? 

Firſt ſet down the Logarithm 
of 7, which is 
To which add the Logarithm of of 
the Circumference Twice. ——- 


Ns — 


The Sum ——— 


Subtract the Logarithm of 88, — 


the Remainder 1s the neareſt Lo- 
garithm of 115 the Area ſought. 


0,84510 


I1,57975 
1,57978 


400466 


1,94449 


2,06019 
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CONTAINING 
| Geometrical Rudiments 
Ufeful in thefrrvf -'- 


GUNNERY- 
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How to raiſe a Perpendicular from the | 
71zdadle of a Line gtven. 


Et the Line given b= A. B. and let C 
be a Point therein given,from which 
it is 'required to raiſe 2 Perpendicu- 

lar. Firft theretore open the Compaties to 


ny convenient diſtance ; and ſetting one 
Foot 


94 Geometrical Rudiments. 


Foot in the Point C, with the other ſet of ſign 
on either {ide thereof the equal diſtances ÞÞ Per 
CA, and CB; then opening the Com-{ xC 
aſſes to any convenient wider diſtance, || pall 
etting one Foot in the Point A, with ary 
the other ſtrike the Occult Arch at F, that 


FD.E the 


A——L—— 


they with the ſage diffance, ſet ane Foot it 
the Poim B, ard with the orher draw the 
Arch F, croſling E in the Point D; from 
whence draw the Line DC, which Lineis | * 
a Perpendicular unto the given Line A, B, I" 
28 was required. the 


To let a Perpendicular fall from a Point 
aſſigned, to the middle of 4 Lixe given. 


Let the Line given whereupon yon would 
have a Perpendicular let fall, be the Line | © 
B C D, and the Point A to be the or a lay 

| igne 


ma 


taye the Perpendicular rai 
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ſgned from whence you would have the 
Perpendicular let fall from the given line 
ECD; Firſt ſet one Foot of your Com- 
raſles in the Point A, and opening them to 
2ny convenient diſtance, ſo that it be more 
than the line AC; Deſcribe ene Arch of a 
Circle with the other Foor, ſo that ic may.cut 
the line B C D, twice, that is, atEandatF, 


A. 


then find the middle between theſe, whicis 
will be the Point C ; from which Point draw . 
the line at C, which is the Perpendicular 
witch was to be let fall. | 


lo raife a Perpendicular upon the end of 
a Line given, 


Suppoſe the line ——__ [ would 
ed, be the line 
AB; 


Y 
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AB ; firſt open your Compaſſes to a conve- 
nient diſtance, and ſet one Foot in the Point 
B, and let the other Foot fall any where a 
bove the line, as at the Point D; and in 
that Point, let one Foot of your Compaſ- 
{es remain, turning the other about un- 
Ll it touch the line AB, in the Point E, 


D. 
p— B 


then turn'the ſame Foot of the Compallcs 
towards C, and draw an Occult Arch, and 
lay the Edge of a Ruler to thoſe Two Points 
E and D, and where the fame edge of the 
Ruler doth cut the Arch C, from that Point 
draw the line C B, which ſhall be a Perpen- 
dicular at the cid of the line AB. 


To let fall a Perpendicular from a Point 


alſi2 nea, «unto the end of a Line g IVen, 


Let theline A B be given, unto which it 


» is required to let a Perpendicular fall from 
[Cc 


TT 
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Srequired to draw a Parallel. Firſt, ler 
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the aſſi2ned point D unto the end A. Firlt, 
from the aſligned point D, draw a line unto 
any point of the given line A B, which may 
be the line DCE; then find the middle of 
the line DE, which is at C, place one foot. 
of your Compalles in that point, and extead 
the other foot unto D or Ey with which 
diſtance draw the Semicircle DAE, which 
ſhall cut the given line AB, in the point A, 


D.. 
{ | \c 
A __— 


from which point draw the Line D A, which 

'5 tne Perpendicular lzt fall from the afhign- 

& point D, on the end of the given line 

aÞ, as was required. 

lo draw a Line Parallel to @ Line given. 
Let AB, be a Line given, whereunto it 


H One 
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one Foot of the Compaſles in the p-1iit Cand 
opening the other Foot at pleaſure, Ci a the 
ArchE, then with the ſame diſtance tet orc 
Foot in the point D,and draw the other ArchF. 


#” 0. -”” F- % 
A " I 


L2ſtliy, lay a Rule to the convexities of both 
thofe Arches, and draw the line GH, which 
{nall be a Parallel to AB, as was required. 


AT omerrical Problem uſeful 


in the Art of Gunnery. 


A Geometrical way to fir.d the Diameter of ai) 


Bullet thas weigheth twice as much as a known 
Bullet, 


Ake the Diameter of the leſler Bullet, 
whoſe weight you know, and ſquare 

that Diameter, (viz.) Make a Geometrical 
Suarez 


uſeful in the Art of Gunnery, 99 
<quare, ezch ſide to be 2qual to the Diame- 
cr of the Bullet given, then draw a Diago- 
al line from either of the Two oppokte 
1ngles, and that Diagonal ſhall be the Dia- 
n:ter of a Bullet twice the weight of the 
cher ; then divide the ſaid Diagonal into 
1wo equal parts, ſetting one Foot of the 
Compaiſes in the midſt of that Diagonal, 
ind with the otaer Foot deſcribe a Circle, 
:nd that Circumference will repreſent a 
tullet twice as much weight as the other. 

The light of the Annexed Figure , 154 
h © ficient Explanation. 
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3 AP is the Diameter of the leſſer Bullet 
1(., the Diameter of the greater. 
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100 A Geometrical Problem 


Performed by Artthmetich. 
Suppoſe the Diameter of the leſſer Bullet 


be Five Inches, the Square thereof is Twen- 
ty Five, the Double of it is Fifty, the Root 


thereof i IS7 5; and ſo much is the Diameter . 


of the greater Bullet. 


1he weight of any Shot given, to find the 


Diameter Leometrically. 


Suppoſe a Shot be One, Two or Three 
Pound weight of Metal, or Stone allign- 
if one Bound divide the Diameter in- 

to Four parts, and Five ſuch parts will 


make the Diameter of. a Shot of the faid | 


Metal or Stone, that ſhall weigh juſt Two 
Pound. 

Divide the Diameter of a Shot wetghing 
juſt Two Pound In Seven cqual parts, and 
Eight ſuch parts will make a Diameter of 
2 Shot of Three Pound. Ard divide the 
D:ameter of a Shot of Three Pound into 
Ten equal parts, and Eleven ſuch maketi 
a Shot of - Four Pound 


Divide 


uſeful in the Art of Gunnery. 101 

Divide the Diameter of a Shot of Four 
Pound into Thirteen parts , Fourteen ſuch 
parts will make a Diameter for a Shot of 
Five Pound. 


t And fo divicing each next Diamter in- 
- || to Three £qual parts more, the next Leſler 
t | vas divided into; and it will with one 
r || part added from a Diameter of a Shot, 


33t will weigh juſt one Pound more. So 
you may proceed infinitely increaſing or 
cecreaſing, by taking one part leis than it 
is 2ppointed to be diviged into. 


CRAP. Y. 


Geometrical T heorems G 
AND 
PRUBLEMS. : 


Theorem 1. 


| the 
LL Circles are equal to that Right nas 
' Angled Triangle, whoſe contain- 

.A. ing ſides, the one is equal to the 
Semidiameter, and the other to the Circum- 
ference thereof. the 

ls 


Theoren 


or 


% CY 
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Theorem 2. 


The proportion of the Diameter of a Cir- 
(le to the circumference, 1s as 1,000000 to 
3,141593 fere, or as: (Archim.) 7 to 22. 


Theorem 3. 


The proportion of the Diameter to the 
ide of the Square equal to the Circle, is as 
1,000000 to 886227 fere. 


Theorem 4. 


The proportion of the Diameter to the: 
ide of the inſcribed Square, is as 1,000000 
( 9707107 fere. 


Theorem 5, 


The proportion of the Circumference to 
the Diameter, is as 1 to. 3183 1o fere ; or 
$2200 7. 


Theorem 6. 


The proportion of the Circumference to 
the ſide of the Square cqual to the Circle, 
5 a5 1 tQ , 292095- 

H 4 Theorem 
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104 Arithmetical Problen;s 


Theorem 7. 


The proportion of the Circumference to 
the ſide of the inſcribed Square, is as 1 to 
225078. 


Arithmetical Problems apper- 
tainiag to the Art of Gun 
nery, and wrought by Deci- 
mal Aritymetick , by the 
Looarioms, and Gunters 


Scale. 


FS 0-8-2. 
Tye Diaws:iter of a Circle being gives, to fins 
the Circumt cence, 
The Analogy. 


S 1 15 to the Diameter, ſois 3.142 t0 
| the Circumference; or as 7 to 22, 10 
2s the Diameter to the Circumfercnce. 


5 


j1 
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if the Diameter of a Circle be 15, Inches, what 
4 the Circumference by Gunter®s Scale ? 


By the Logarithms, 


As the Log. of 15 (the Diameter) 1,17609 
5 to the Logarithm of 3,142-——0,49720 
ſo is the Logarithm of ——-———o, 00000 


to the Logar. of the Anſwer. 47,13167329 


Extend the Compaſlles (upon the Line of 
Numbers) from 1 to the Diameter, the ſame 
extent will reach from 3.142 to 47.13 the 
Circumferernce. 


PROB. 2. 


tbe Cireumference of a Circle being giveny-t0 
farrd the Diameter. 


T1 he Analogy. 


S 3,142 1s to 1, ſo is the Circumfe- 
rence 47:13 to the Diameter 15 
Inches, : 
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106 Ayrithmetical Problems 


If the Cucumference of a Circle be 47 Inches, 
and 13 parts of 4 109 ( ſuppoſing every Jn) 
to be divided into 109 parts,) what 1s the 
Diameter ! or as 22 t0 7, ſors the Cirtyn- 
ference to the Diameter, 


By the Logarit hms. 


As the Logarithm of —3,142—0,4972: 
is to the Logarithm of ——1———0,00000 
ſo is the Logarithm of — 47. 13--1,67329 


to theLogar. of the Anſwer. 1,67329 


—  ——_——— = 


15-——-1,176cg 


By Gunter'*s Scale. 


Extend the Compaſſes upon the line of 
Numbers from 47. 13 the Circumference, 
the ſame extent , the ſame way ſhall rezct 
from 3,142. to the Diameter 15. 


(a 


Is 
{0 


[0 
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PAUDBD. 3. 


4 . . . 
\ K its Diameter of a Circle being given, to fuid 
the ſide of a Square equal 30 1t. 


If the Diameter of a Circle be 15 Inches, 
what {hall be the ſide of a Square equal to it? 


The Analogy. 


As 115 to15, {ſo this Number 8862 to 
13.29 the ſide of a Square equal in con- 
ent to that Circle. 


GT 19S. A. © WB 


By the Logarithms. 


As the Logarithm ———1 ©,00000 
Is to the Logarithm 15—1,17609 
ſois the Logarithm of 8862--0,94753 


[0 the Anſwer ———= 13,29 -2,12362 
By Gunter*s Scale. 


Extend the Compaſſes from 1 to 8862 , 
the ſame extent ſhall reach from 15to 13.29. 
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PROB. 4. 
The C:rcumference of a Circle being oven, 1 


find the ſide of a Square, equal in content to | 


that Circle. 


If the Circumicrence of a Circle be 47,13, 
the ſide of a Square equal to It is required. 


The Avaloc y. 


PS 1 isto 47-13 fois this Number 2827, 
to 13.29 the lide of the Square rc- 
Guired, 


By the Loparithms. 


As the Logarithm of ——-1-—-—0,0000c 
35 to the Logarithin of —-——47 1 3--0,67329 
19 45 the Logarithm of- 2821--0,45040 


— — — 


Lo the Anſwer ———————13,29-1,1i2369 


Ky Gunter's Scale. 


Extend the Compaſles upon the Liaz [01 
Numbers from 1 to 2812, the fame extent 
ſh2!] reach the ſame way from 47.13 to 13.29 
fhe'ſ;de of the Square required. 


PROB. 
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PROB. F. 
to ÞY ſh Diameter of any Spherical body being knonn, 


t9 | to ford the C rcumference. 


I Let the Diamercr of a Bullet be 9 Inches, 
3, © iid the Circumference demanded. 


The Analogy. 

ASristo 3,142, ſo isg to 28,28 ferc, 

| * * the Circumference ſought. 
By the Logarithm:. 
The Lop.of 3,124 —0 49729 ? = | _ 
S WP. < ; : Eves net ve 
nd the [op ol 9 luch. 0,954--+ 3 of 28,258. 
I,4 5144 Log, Required. 


| | By Gunter's Scale. 


| Extend the Compaſſes from 1 to 9, the 
me extent ſhall reach trom 3,142 tO 28.28 
[aches the Circumference required. | 


PROB. 
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PROB.6s. 


The Circumference of any Spherical body beiro YI The 
known, to. find the Diameter. | 


Let the Circumference of a Bullet he 28,28 
Inches, and 28 Hundred parts, the Diame- | 
ter 15 required. 21 


The Analopy- "y 0 


As 3.142 isto 1, ſo is 28,28 to 9 Inches, 
the Diameter required. 


| . 
8 oe 
= « 
on RSEens. "PORT T AS 
UII I, art PEN nn nr nr nn 
_s 


By the Logarithms / 


Log. 28.28 145144 
Log. 3,142 049720 Subtracted. 


| —— 


»95424 Log. 9. Required. 


By Gunter's Scale. | 


Extend the Compaſſes upon the Line 0! 
Numbers from 3142 to 1, the ſame extent 
the ſame way ſhall reach from 28.28 to 9 the 

* Diameter required. 


PROB. 
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PROB. 7. 


0 Þ The Diameter and Circumference of any Sphers- 
cul Body being known , to find the Superficial 
Content | 


2 Let the Diameter of a Shot be 9 Inches, 
nd the Circumference 28 Inches and 2800 
parts of an Inch, how many Square Inches 

«, © isthere contained on the Superfictes of that 
Shot. 


y 


The Analogy. 
AS 1 is to 9 Inches the Diameter, ſo is 
28,28 the Circumference to the Super- 
fcies 25 4,5- 
So that there is containcd in the Super- | 
fcies of the ſame Bullet 254 Inches and an | 


half. | 
By the Logarithms, | 

Log. $. 95424 | 
Log. 28,28 —145144 


S, 254,5!2-40568 Log. Required, 


% 


f 
TD) 
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By Gunter's Scale. 


Extend the Compalles from'1,to 28.23 on 


the Line of Numbers, the ſame extent the Þ - , 
ſame way ſhall reach from g to 254,5, the * 
Superficial Content required. 

Or elſe by knowing the Diameter, work tot 
thus ; Extend the Compaſlles from 1 to $1, 
the Square of the Diameter, and the ſame 
extent will reach from this Number 3,142, 
to 2545 the Superficial content as before. 

PROB. 8. R, 


The Axis or Diameter of a Globical body being the 
h:own, to find the Solid Content. 


If the Diameter of a Shot be 9 Inches, 
what 1s the Solid Content 1n $quare Cubical 
Inches ? 

1:7 * The Rwle for this and the lihe QueFions i: | Th 
this; as the Diameter 15 to tht Cube | 
afelf, fors 11 to the Sulid Content. 


The Analogy. 
AS the Diameter 9 is to the Cube thereo! | 
* * 729, fois 11 to the Solid Content nf 
Cudical Inches. 
; By 


/ 
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By the Logarithms. 


lY &s Logar. —— 9—2,95424 
CY ito Logar. 729-—2,86272 
Y fois Logal, ——11—1,04139 


to the Cubical Content. 3,9041 1 
k 891 2,94987 Log. found. 


; By Gugnter's Scale. 


Extend the Compaſſes from 9 to 1x, the 
ſame extent ſhall reach from 729 to $g1t 4 
the Cubical Inches contained in that Bullet, 
or the extent'from 1 to the Diameter, being, 
thrice repeated from © 5238, will reach the 
void Content required. fi 


PROB. 9. 


; Þ The Diameter of a Bullet being given with the 

werohr, to find the weight of another Bullec 
of the ſ.eme Metal, but of another Diameter, 
either greater or leſſer. | 


| Let there be propounded an Iron Bullet of 
4 Inches Diameter, weighing 9 Pound, and 


kt the Queſtion be pat to know what ano- 
I ther 


.14' Aritbmetical Problems 


ther Bullet (of the ſame Metal) will weigh 
that is of $8 Inches Diameter. 


The Analogy. 


S the Cube of 4 the Firſt Diameter 

which is 64, 1s to 9 /. ſo is the Cube of 

8 the laſt Diameter, which is 512, to 72. 
the weight required. 


By the Logarithms, 
The Rule. 


Triple the difference of the Logarithms 
which belong to the Two Terms , which 
have the ſame denomination ; then if the 
Firſt Term be leſs than the Second, add that 
Sum to the Logarithm of the other Term: 
ſo you ſhall have the Logarithm of the 44% 
Term deſired. 


Diameter 4 Inches, Logar. 0,60206 
Diameter for 8 Inches, Logar. —0,90309 


—— 


Difference, ——— 30103 


Difference tripled 


0,95424 


— ___— 


Weight required 72 {, Logar,—3:#573 5 
"F | y 


Weight given 9 l. Logar.- 


er Cd bo © 
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By Gunter's Scale, 


Extend the Compaſles from 4 to 3, the 
fame extent from 9 thrice repeated , will 
rezch to 72, the Anſwer required. 

So if a Bullet of 4 Inches Diameter weigh 
4|, a Bullet of 6 Inches Diameter , ſhall 
weigh 301, and a Bullet of 7 Inches Diame- 
ter ſhall weigh 47,7 7, and a Bullet of 3 In- 
ctes Diameter, ſhall weigh 4 /. 


But here it «s neceſſary to ſhew what Proportions 
there are between ſeveral Metals uſed for this 
purpoſe ; as of Braſs, Iron, Lead and Stone, 
according to the beſt Approved Authors. 


1. The proportion between Lead and 
Iron, is as 2t0.3; ſo that a Leaden Buller 
of 3 Pound weight, is equal in Diameter 
with an Iron Bullet of 2 Pound weight. 

2. The proportion between lron and 
Stone, is as 3 to $8; therefore a Stone of 6 
Pound weight is equal in bigneis to a piece 
of Iron of 16 Pound weight. 

3. The proportion between Lead and 
Stone, isas 4 T0 1 ; ſo that a Bullet of Lead 
of Eight Pound, and a Stone Bullet of Two 
Pounds, are equal in Diameter. 


EY 4. The 
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4. The proportion between Iron and 
Braſs, is as 16to 18, and the proportion 
between Lead and Braſs, is as 24 to 1g. 


And here note , that ſome Stone is heavier 
than other, and ſo likewiſe of Metals, the 
finer they are, the heavier they be, being 
of the ſame magnitude. 


PROB. 10. 


Having the weight of a Bullet of one 
kind of Metal, to find the weight of a Bullet 
ot another kind of Metal , being equal in 
magnitude. 


Example. 


If a Leaden Bullet weigh 106 Pounds, what will 
a Bullet of . Marble weigh ? - 


By the Third Rule aforegoing, it is found 
that a Bullet of Lead to the Bullet of Stone, 
bears ſuch proportion as 4 to 1. 


Ie 
ol 


The Logarithm of 26,5 found--42324 
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The Analogy. 
AS 4:1 :: 206 42 26,5- 


Per formed by the Logarithms. 


The Logarithm of 106 is 02530 
The Logarithm of 4 is ,60206 


—_ _ 


By Gunter's Scale. 


Extend the Compaſſes upon the Line of 
Numbers from 4 to 1, the ſame extent from 
196 ſhall] reach the ſame way to 26,5 the 
weight of a Stone Bullet that is equalin 
bigneſs to that Leaden one of 106 Pound. 

On the contrary, having the weight of 
a Stone Buller, to find the weight of a Lea- 
den Bullet of the ſame magnitude ; extend 
the Compalles from 1 to 4, the ſame extent 
ſhall reach from 26,5 to 106. 
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PROB. 1n. 


A Bullet of Tron that weigheth 72 Pound, what 
miil a Bullet of Lead weigh that 1s equal to 


it iv bigneſs ? 
The Analogy. 


Fs «222 3 2- 22 2: iof. 


By the Logarithms. 


Logarithm 2,-— ——— 30103 
Logarithm 3,-———— 347713 
Logarithm 72, ———5733 

1,3 3476 
Logarithm 108, —— -—03343 


By Gunter”s Scale. 


Extend the Compaſſes from 2 to 3, onthe 
Line of Numbers, the ſame extent ſhall reach 
from 72 to 108 the weight ſought. 

But if the weight of the Leaden Bullet 
be given, (viz.) 108, then to get the weight 
of the Iron Bullet, 

Extend 


F1 
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Extend the Compaſles from 3 to 2, the 
fame extent ſhall reach from 108 to 72, the 


| weight of the Irom Bullet. 
nat 


to 


PROB. 12. 


The Diameter and Weight of any one 
Cylinder or Piece of great Ordnance taken 
it the Baſe Ring being known, to find 
the weight of any other piece of the ſame 
Metal and Shape, either greater or leſſer, 
ts Diameter being only known. 


As for Example. 


If a Braſs Saker whoſe Diameter is 11,5 Ine 
cher, what will another Piece weigh, whoſe 
Diameter 3s 8,75 Inches ? 


By Azrithmetick. 


The Analogy- 


e AS It,z i$to 1900: : ſo is 8,75 to almoſt 
$,37- 


of 


1209 Arithmetical Problems 


By the Logarithms. EN 


As the Log. greateſt Diam.--1 1,55 3<6069 
The Log. of the leaſt, 8,75--294206 


— ns 
Difference Increaſing—— ——— 1 186g An 
Multiplyed by——— ; » 
Produceth this difference— 35607 " 


Which being Subtrafted from | 
the Logarithm of the weight 7 327853 
given, 1900 ————— 


— 


There remalns the Log. 837 —292245 


| —_—_ —_—— —__— — | 


By Gunter's Scale. Ke 


Extend the Compaſſes from 1 1,5 to 8,75, I} Pit 
the ſame diſtance will reach from the weight If 5,7 
given, 1990 Pound bcing thrice repeated to | | 
837 Pound, | Fir 

If a biece of Ordnance of 4 Inches Dia- | [nc 
meter weigh 1600 Pound , what will ano- J "tl 
ther Piece weigh, being of the ſame ſhape I} "*l 
1H and metal of 2 Inches Diameter? Anſwer, Þþ ic 
T#- 200Pound. | a 


PROB. 


uſeful in the Art of Gunnery, 121 


PROB. 13. 


Having the Diameter and weight of any 
Piece of great Ordnance af one Metal, to 
fird the weight of another Piece of Ord- 
nance of another Metal that is of the 
ſame ſhape. 


In this Problem there will be required a double 6- 
peration to find out uts weight, 


Example. 


Let there be a Braſs Piece of Ordnance of 
11,5 Inches Diameter at the Baſe Ring, 
weighing 1900 Pound (as before,) and ler 
the Queſtion be to find the weight of an Iron 
Piece of Ordnance of the ſame ſhape; vrz. 
5,75 Inches Diameter. 

In this and the like caſes, you muſt 1n the 
Firſt place find the weight of the Piece 8,75 
Iiches Diameter, as in the laſt Theorem, ag 
[fit were a Braſs Piece; and baying found the 
weight to be 837 Pound, you mult next ſeek 
ne proportional Numbers, as in Page 116, 
i the latter end of the Ninth Problem , 
whoſe proportion is there found to be as 16 


13, which is the proportion between 
| Brals 
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Braſs and Iron, Braſs being the heavier 


Metal. 
Therefore having found the weight, 


The Analogy is 


AS 13 is to16, ſo is 837 to 744. 


By the Logarithms, 


Log. of 18— ——1,25527 
Log. of 16—————1,20412 
392272 


— — — 


—— —- —— 


Th ——,7157 


Log. found, 


By Gunter's Scale: 


Extend the Compaſſes from 18 to 16, 
the ſame extent, the ſame way ſhall rezch 
from 837 to 744. 


Ti 


fac 


ler 
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PROB. 14. 


To find the Superficial Content of the Convex 
ace of any Piece of Ordnance , and 
alſo of the Solid Content of the Concavity 
thereof, 


Suppoſe the Circumference of the Conca- 
rity be 22 Inches, and the length of it 12 


| Fort, 0! 144 Inches, the Queſtion is, what 


1 the Super ficia] Content of the Convex 
fice, or. what the Solid Content of the Con- 
cave Bore, 


For the Superficies the Analogy 1s, 


AS I.: 22 :: 144 : 3168, Square In- 
ches, 


By the Logarithms. 


Logarithm— 22 
Logarithm——1 44— _7 5836 


Logar. found.3 168 
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By Gunter”s Scale. 


Extend the Compaſles from 1 to 22, on 
_ the Line of Numbers, the ſame extent, the Di: 
ſame way ſhall reach from 144, to 3168, the |} 


Square Inches required. ;$, 
To find the Solid Content. Thy 


Firſt get the Semidiameter, which in this 
Example 1s 3,5 Inches, and alſo the Semi: 
cumference, which here is 11, theſe be- 
ing had, | / 


The Analogy is thus ; 
AS 1isto3.5 :: 11 : 38,5. 


So many Square Inches are contained in 
the Baſe or Plain of the Concavity of the 
Mouth. 


By the Logarithms. 


Logarithm— —3 5-— 54407 
Logarthm——— 1; 1--—— ——c4139 


Logarithm -——-38,5 — 
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By Gunter*s Scale. 


Extend the Compaſles from 1 to 3,5 the 


the Diameter of the Concave aſſumed, the ſame 
the © extent will reach the ſame way from 1i to 
33,5, the Baſe of the Cylinder required. 
The Baſe of the Cylinder being thus found, ts 
find the Soltdity of the Cylinder. 
his 
Ni: The Analogy. 
Ne- : 
S1isto 38,5 (the Area of the Baſe of 
the Cylinder, ) ſo is the length of 
the Cylinder 144 Inches to 5544 Cubical 
laches, 
By the Logarithms. 
in Þ Logarithm— 385—-———,58546 
he Þ Logarithm— 144 —,15836 
Logarithm—5544 — 74382 


By Gunter”s Scale. 


Extend the Compaſſes on the Line of 
Numbers, from 1 to 38,5, the ſame extent, 
the ſame way ſhall reach from 144 to 5544- 

PROB. 


# ; . 
A 
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. 
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Fi 
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PROB. 15. 


To know how much of every kind of Metal i: 
contained in any Braſs Picce of Ordnance, 


If the proportions of Metals uſed by Gun- 
founders is ſuppoled to be thus, that for c- 
very 100 Pound of Copper, to put in 19 
Pound of Braſs, and 8 Pound of Pure Tin; 
now ſuppoſing this Mixture to be true, kt 
it be required how much of every ſort of 
theſe Metals is in a Gan of 5600 Pound 
weight. 

For Anſwer to this and the like Queſtions, 
firſt joyn all the ſeveral mixtures together, 
that 100, 10, and 8, and this muſt be the 
Firſt Number in the Rule of Proporti- 
on ; the weight of the Piece, the Second 
Number, which here is 56004 and the 
Third: Number is each ſeveral ſort of Me- 
tal in the mixture, which is here 1co, 19, 


and 8, 


1$, 


$0 18 
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The Operation. 


- Y The Sum of the common Mixtures are 
L 18, 


And then the Analogies are thus, 


N- 

6- ; 

" As 118 1s to 5600, 

'F 

et | 100 Copper, 
of lo Latten, 
nd 8 1m. 


100) 474537 \ Copper, ) —- 
Sis 4 10 ? 474468 Braſs, ? 118 


(| - 6 $8] groin — 
he 
4 Analogy for the Copper 15, 


' , 
ef 35 118 to 5600, fo 1s 100 to 47457 
+. (Copper: 
, 


Analogy for Braſs. 


: as 118 to 5600, fois 10 to 474,6 fere, 
als. 


Analoz y 


Arithmetical Problems 
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Analogy for Tin. 


- As 118 to 5600, ſois $ to 379, 7 fre 
Tin. | 


47457 Which Three Sams thus | 
4745 found, being added toye- 
3797 ther, they make, the juſt 

—— weight of the piece pro 

56000 "© pounded. - 


By the Logarithms. 


The Proportions are thus wrought. | 


For the Copper. | 


Logarithm— 118—— 071882 
Logarithm — 5600 148188 
Logarithm— 100————— coco 

748188 
Log. found,474+57 mp 676306 


Here you are referred to a larger Table of Ls 
garithms, than is in this Book, for this opera | 
tion and the next following. thi 


For 


fere 


:hus 
Yer 
juſt 
0 


For Braſs. 
Lozarithm——— 118 0718392 
Logarithm——— 5600 ——748188 
LogarithM———-— 10 ————000000 


_—— ——_—_— 


748g 38 


_ Logarithm found,q47.4,6——676305 


For Tin, 
Lozarithm-—-—118 071882 
L ogarithm ——-5600 --743188 
[O22rItint—- ——- 8————-9030g0 

651298 
[ ogarithm——=379, 79-———579396 


By Gunter's Scale. 


For tne Firſt Operation for Copper. 


Ertecd the Compalles from 118 (upon 


the Lige of Numbers) to 5600, the ſame 
K exrenat, 
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extent, the ſame way, ſhall rezch ſrcm 1c: 
tO 47457- 


For Brafs. 


Extend the Compaſſes from 118 to 560c, 
the tame extent ſhall reach from 10, to 
4745, bging one-place leſs than the former. I 7»: 


; For 
| Fer Tin. af 
þ ad 
Extend the Compalles from 118 to 5605 |". 

thc 12 me Extent , the ſame way ſhall reach = 
 tiom SLo 379,7. ap 
PROB. 16. l 

Wat 


By trowing what quantity of Powdey mill loai Þ Sak 
femme one Vece of Ordnance, to find how mw IN to | 
of the {ame Powder will load any other Put to! 


of Orr, Greater or Leſſer. l 
Example. [9e 
to} 


If a Eaker of 3,75 Inches Diameter in the Ir 
Bure requires Four Pound of Powder for it] ii] 
Load, what will a Demy Cannon of 6,5 It 
Cues Diameter in the Bore require ? 


The 
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The Analogy. 
A? 4,75 is to 4 ſo is 6,5 to 20; 7 
fere. 


wh #7 But mote, that it ts here wnder- 
er. | f51d, that the Demy- Cannon ought to be as well 

Fmtified-as the Saker $55, (viz.) it ſhoulda bear 

the [ame proportion to the Saker, beth in weight 

ad thickneſs of Metal that the Bore thereof 
. WY frarcth ro the Saker ; for the Demy- Cannon 113 
< |": Example, ought to be $351 Pounds, which 
zould be of @a Proportion to the Saker, to Carry 
a proportuonal weight of Powder, 


But if the Demy-Cannon be found to 

© v22t of its proportional weight with th- 

4} Saker, as if it weigh but 6000 Pounds, then 

to find its due load in Powder aniweradle 
NF toits ſtrength and weight of Metal, 

Multiply the weight thereof 6900 by 29,5 

the Charge already calculated, and divide 

tne Product by 8351, the weight ic ought 

'0 have had, and the Quotient Is 14,9 ; there- 

ef 2 14 9 Pounds is a ſufficient Charge 1or 

3H ii 4 OUN, 


A 
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AT able of the weight of Iron Shot in Pounds anlYY 
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Ounces, from One Inch Diameter , to Teh 
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The foregcino T able was Calculated from 
the Direttions in this Chap, Prov. . 
page Ilyg. 


One Example will ſhew the uſe of this 
Table, 


Example, 
| 1:quire the werght of a Shot whoſe Diamts 
ter 116 


Look for 6 Inches 7 in the Column under 
Title Sho:, and right againſt it in the Co- 
lumns under Title {b. and ez. you will find 
:5/v. and Eleven Ounces , the weight rc- 
]ured. 


34 The Art of Gunnery. 


. | FP able fb, 1/17 the h# ht 414 werpht of 
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One Example will ſhew the uſe of this Table, 


A Shot 1s 7 Inches * Diameter ; which 
Number feck in the Firſt Column; in the 
next, you have the weight of the Iron Shot, 
64 Pound; and in the Third Column, you 
find the Leaden Shot to weigh 96 Pound; 
and in the 4'- Column , the weight of the 
Stone Shot To be 24 Pound. 
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4 General Table of Gunnery ſhewing the 


Le:9th and Weight of moſt of our n- 


olt "Ne Oranance, the Diameter of their 


Bore , 


the we:2 hr of their Shot , the 
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aer Io Char- P th, mW. * a 
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One Example of the uſe of the foregoing 
Table is ſufficient , which ſhall be of the 
Szker Ordinary , where you will find the 
Diameter of the Bore to be 3 Inches and ? 
of an Inch, the length of the Piece to be 9 
Foot , the weight of the Piece 1 50c Pound 
the breadth of the Ladle -to be 6 
Inches © of an Inch, and the length of the 
Ladle to he 10 Inches and ©, of which is 
half an Inch, and the weight of Powder to 
Charge that Piece is 4 Pounds, the Diame- 
ter of the Shot to be 3 Inches *, which ts 3 
Inches and ., the weight of the Short to he 


'6Pound, and that the Piece ſhoots point 


blank 160 Geometzical Paces. 
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One Example of the uſe of the foregoing 

J Table is ſufficient , which ſhall be of che 
I 5:ker Ordinary , where you will hnd the 
Diameter of the Bore to be 3 Inches and * 

of an Inch, the length of the Piece to be 9 
Foot, the weight of the Piece 1500 Paund 
the breadth of the Ladle to» be 6 
Inches © of an Inch, and the length of the 
Ladle to he 10 Inches and ©, of which is 
half an Inch, and the weight of Powder to 

I Charge that Piece is 4 Pounds, the Diame- 
| tcrof the Shot to be 3 Inches *, which tis 3 
I 'nches and ., the weight of the Short to he 
6 Pound , and that rhe Piece ſhoots point 
blanx 160 Geometzical Paces. 


Of the Different Fortijucations of 


. moi Pieces of Ordnance, 


Here are 1hree Deorees uſed in 
Foriitying, cach fort of Ordnaiice, 
both Cannons and Culveriags. * 

Firſt, Such a5 are ordinarily Fortified are 
Calle] Lepttinite Pieces. 

Secondly, Such whoſe For tification is lel- 
ſencd, are thereforc called Biftara Pieces. | 

Thirdly, Thoſe that are Extraordinary 
Pieces, are called Double Fortified, 

The Fortjficatizn 1s reckoned by tit 
thickneſs of the Mctal at the 1 ouch-bole, 
at the Trunnions, and at the Muzzic, li 
proportion to the Diameter 'of the Bore. 

The Cannons double Fortified, have full 
one Diameter of the Lore, tu Kicknels of 
Metal 
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J {ctal at the Tovch-hole, and © at the 
J Tr«nions, and in their Muzzle y. 

3 The Lellened Cannons have at their 
J Touch-hole 2 or }? of the Diameter of their 
JBore, in thickneſs of Metal, aud ;; at the 
Trunnions, and -, © at the Muzzle. 

The Ordinary Fortified Cannons have 7! 
at the Touch-hole, 5 at the Frunnions, and 
i at the Muzzle. 

S All the Double Fortified Culverings, and 

all Lcfler Pieces of that kind, have 1 Diame- 
ter, and |. at the Touch-hole, 2: at the Trun- 
nions, and ,; at the Muzzle. 

The Ordinnary Fortified Culverings are 
Fortified every way as your Donble For- 
tited Cannons; and the Leſlened Culve- 
rings as the Ordinary Cannons in all points. 


Fe 


- > AAS > 


yr > 99s 4 i ie 


I44. 


CHAP. VIL 


How much Powder 1s fit for Prov, 
and what for Attion for any 
Prece of Ordnanc-. 


OR Cannons * of the weight of the 
Iron Shot for Proof, but for Ser- 


vice, half the weight of the Shot is 
enough, eſpecially for Iron Ordnance, which 
will not endure ſo much Puwder as Braſs 
Guns by oge quarter. 

For Culverings their whole weight of 
theis Shot for proof, and for Service *, for 
the Saker and Falcon * of the weight of 
their Shot. 

And for Leſler Pieces, the whole weight 
of the Shot may be uſed in Service, tl 
they grow hot, for then you mult abate by 
diſcretion. 


For 
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For proof theſe Leſſer Pieces, you may 
take one, and -! of the weight of the Shot, 
therein alſo muſt be reſpect had to the 
ſtrength and goodneſs of the Powder, which 
is to be ordinary Corn Powder. 


| To make Ladles to Load your 
Guns with. 


He Ladles ought to be ſo proportioned 

for every Gun, that T wo Ladles full 

of Powder may Charge the Piece ; which in 
General Terms is thus. 

The breadth of all Ladles are to be Two 
Diameters of the Shot, that ſo a Third may 
be left open for the Powder to fall freely 
out of the Ladle, when you turn it bottom 
upwards ; the length of the Ladles muſt be 
ſomewhat different, according as the Piece 
is Fortified. 

For Double Fortified Cannons, the length 
of the Ladle may- be Two Diameters and 
One half of their Shot, beſides ſo much 
as is neceſſary to faſten it to the Head of 
the Ladle-Staff, which will require One 
Diameter more of Plate ;z (but this is not 
reckoned to the length of the Ladle, be- 
cauſe it holds no Powder. For Ordinary Can- 
L QONg 
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nons the Ladle muſt not exceed Two Diz- 
meters of their Shot in length. 

For Culverings and Demy-Culverings, 
the Ladle may be Three Diameters of their 
Shot, and Three and a half for Leſſer Guns 
to load them at Twice. 

If you would load them at once, you muſt 
double the length of the Ladle. 


P<3- Obſerve this for a General Rule, that 
a Ladle Nine Balls in length, and Two Balls 
in breadth, will hold the juſt weight of the Shot 
sn Powaer. | 


But note, that Iron Ordnance muft have 
but Three Quarters of the Charge of Brals 
Ordnance. 


CHAP, VIII. 


— —_— 


« | To know what Bullet is fit to be 


"m uſed for any Gun. 
T is convenient that the Bullet be fome« ' 
ve what leſs than the Bore of the Gun 
als that it may haye vent in the Diſ- 
charge, and not ſtick and break the 
Piece. 


Now ſome think one Quarter of an Inch 
leſs than the Bore, will ſerve for all Guns, 
but this vent is too lictle for a Cannon, and 
too much for a Falcon. 

[t is more Rational and Artificial to di- 
vide the Bore of the Gun into Twenty 
equal parts, and let the Diameter of the 

Bullet be Nineteen of thoſe parts , accor- 
£ ding to which proportion the Table afore- 
going, in page 137 is Calculated, 


D 


Ts 


L 2 


148 The Art of G unnery. 


To make Cartridges, Moulds and 
Formers for any ſort of Ord- 


nance. 


He matter of which Cartridges a | 
made,are either Canvas or Paper Roy- | 
al, either of which being prepared, take the 
height oi the Bore of the Picce, and let the 
Piece of Cloth or Paper be Three times the 
Diameter of the Bore or Chamber of the 
Piece for the breadth, and for the length 
according as your Piece is; (that is to ſay,) 
for the Cannon the length of the Cartridge 
mulſt be Three Diameters, in the length for 
Culverins, Saker, F.ilcons, &c. Four Diame- || 
ters, leaving at the top or bottom one Dix | | 
meter more for the bottom of the Cartridge, 
cutting each ſide ſomewhat larger for the ÞF | 
ſewing and glewing them together, having 
a due reſpect fa the augmenting or dimt- | 
niſhing of your Powder, according to the 
gooducſs or badnels thereof, and to the ex 
traordinary over-heating of your Picce and 
according to what you are to have your Car- 
tridges made, you muſt have a Former of 
| Wood turned to the height of the Shot, and 
a convenient length longer than the Cat 
_ 
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tridge; before you paſte or glew your 
Paper on the foriner, firſt tallow it, 
ſo will the Canvaſs or Paper ſlip off with- 
out Nlarting or tearing ; if you make Car- 
tridges for Taper-bored Guns, your for- 
mer muſt be accordingly taperet ; if you 
m3ke your Cartridges of Canvaſs,allow one 
Inch for the Seams, but of Paper + of an 
Inch, more than your 3 Diameters for paft- 
ing; when your Cartridges are npon. the 
former, having, a bottom ready fitted, you 
muſt paſt the bottom cloſe and hard round 
about, then let them be wefl dryed, agd 
mark every one with black or red Lead, or 
Ink, how high they ought to be filled : 
And if you have no Scales nor Weights, 
theſe Diameters of Bullets make a reaſon- 


, able Charge; for the Cannon two and a 
' Quarter, for the Culvering 3, and for the 


Saker 3 and a half, for rhe lefſer Pieces 


| 3 and a quarter of the Diameter of the 


| 


Bullet, and let ſome waar of their weight 
424inlt the Lime they are over-hot, or elle 
you endanger your ſeif and others, 


Lg CHAP. 


CHAP. IX. 


Containing certain 


THEOREMS 


I N 


G UNNERY- 


THEOREM TI. 


Here are Three material cauſes of 
the greater violence of any Shot 
made out of a great Gun, v:z. the 

Powder, the Piece, and the weight of the 


Bwllet. 


FA, T H E0- 


\# 4 


f 
14 


The Art of Gunnery. I51 


THEOREM Il. 


Powder is compounded .of Three Princi- 
ples or Elements, Salt-Petre , Sulphur and 
Coal, whereof it is that which cauſeth the 
greater violence. 


THEOREM TI. 


Although Salt-Petre be indeed the only 
and moſt material cauſe of the violence, and 
that Powder is made more forcible, where- 
In Is the greater quantity of Petre z and 
of thoſe forementioned Ingredients, there 
is a certain proportion to be uſed, as toren- 
der it the moſt fit for Service upon ſeveral 
conſiderations ; of which more hereafter. 


THEOREM Ir. 


Although Powder is the principal and 
efficient cauſe of the Force and violence of 
any Shot, yet ſuch due conſideration ought 
to be had to the proportions therein uſed in 
the Art of Gunnery, as giving more or leſs 
than the due proportion, It may diminiſh the 
force of the Shot. 


4 1HEO. 
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THEOREM V. 


There is ſnch a convenient weight to he 
found of tbe Bullet, in reſpe& of the Pow- 
der and Piece, as the Bullets Metals being 
heavier or lighter than that weight, ſhall 
rather hinder than farther the violence of 
the range of the Shot. 


THEOREM Fl. 


There is ſuch a convenient Proportion 
to be ſound for the Length of every Piece 
to its Bore, or the Diameter of the Buller, 
in reſpect of the Powder and weight of the 
Ball z as cither increaſing or diminiſhing 
that Proportion, it ſhall abate or hinder the 
violence of the Shor. 


THEORE M FI. 


Beſhhdes theſe three moſt material Cauſes 
of violence, the ſeveral Randoms or dit- 
ferent Mouutures of Picces will cauſe a great 
Alteration, not oily in the far ſhooting 


of all Pieccs, but alſo of their violent Bat- 
rey. | 


T H E- 
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THEOREM FI. 


Beſides theſe aforementioned, there are 
many other accidental Alterations which 
may happen, (eſpecially at Sea,) ſometimes 
by reaſon of the Wind, the Rarity or Con- 
denſation of the Air, the heating or cool- 
ing of the Piece ;- The different charging 
by ramming, the Powder faſt or looſe, by 
cloſe or looſe lying of the Bullet ; By the 
unequal recoil of the Piece, or by reaſon of 
the Ship being upon a Tack, and the Gun 
{tinding on the wind- ward or Lee-ward fide 
of the Ship, or by the uneven lying of the 
Piece in the Carriage, with divers ſuch 
like Accidents, whereof no certain Rules 
can be preſcribed to reduce thoſe uncertain 
Differences to any certain Proportions : 
but all theſe by PraQice, Experience and a 
good judgment are to be performed. 


THEORE 11 IX. 


Any Piece being monnted 92 degrees a- 
bove the Horizon directly to the Zenith, 
the violent Motion, ( being, in that kitua- 
tion directly oppoſite to the Natural ) car- 
ries the Bullet in a perfeCt right-line dire- 
aly upward, till the form of the violence 

is 
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is ſpent, and the natural Motion potten 
the viftory; then doth the Bullet returg 
_ again by the ſame perpendicular 

Ine. 


THEOREM X. 


But if any Piece is diſcharged upon any 
Angle of Mounture; although the vio- 
lene Motion contend to carry the Buller 
direftly by the Diagonal Line, yet as the 
natural Motion prevails, it conſtrains it to 
aCurvity; and in theſe two Motions is made 
that mixt Compouud or Helical Curvity. 
And here note, that although the laſt de- 
clining Line of the Bullets Circuit ſeemeth 
to approach ſomewhat to the Nature of a 
right Line ; yet it is indeed Helical, and 
mixt ſo long as there remaineth any part of 
the violent motion ; but after that is ſpent, 
then his motion is abſolutely perpendicular 
to the Horizon. 

From whence may be collected this Corro- 
lary, That any Piece being mounted to any 
degree of Random, ſhall make the Horizon- 
tal range proportional to the Degree of 
Elevation, of which you have a Reſemblance 
in the Annexed Scheme, Plate 1. 

Any Piece therefore diſcharged at any 
Mounture or Random, firſt throweth forth 


her 
Fe 
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her Bullet dire&tly to a certain diſtance, 
called the Point-blank Range, and then af- 
terward maketh a Curve, or declining Arch, 
and laſtly finiſheth in a dire Line, or 
nigh inclining towards it; therefore the 
farther any Piece ſhooteth in her direct 
Line ( commonly called Point-blank ) the 
more force ſhe hath in the Execution; and 
the more ponderous the Bullet is, the more 
it ſhaketh in battery, although it pierceth 
not ſo deep. 


THEOREM AX. 


The utmoſt Random of any Ptece of Ord- 
nance, Is generally judged to be at 45 De- 
grees of Elevation; and if you mount your 
Piece to a greater Angle, the Random of the 
Bullet will be ſhorter; and to know the 
right Range of moſt Pieces, you may ſee in 
this annexed Table, as the Title may inform 
you, where you may ſee the Horizontal 
Range or Point-blank, and the utmoſt Ran- 
dom of each reſpective Piece, the latter bc- 
ing commonly tcn times the diſtance of the 
right Ranges. 


* And 


* - 
x 
od ev; 
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And for the Right Ranges and Random 
| to ſeveral [Degrees of Mounture, you may 
note theſe enſuing Tables, which js meaſu- 
red by Paces, 5 Foot to a Pace. 
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CHAS Y 


Neceſſary In$Sirutiinns for 4 Sea- 


Gunner, 


l, HE Firſt thing is, that when a 

| Gunner cometh into a new Ship, 

that he diligently and carefully 

meaſure his Guns, to knuw they are full 

fortified, be reinforced or leſſened in Me- 
tal. # 

2, Then he muſt witha Ladle and Spunge, 
craw and make clean all his Guns within, 
t1,t there may be no old Powder, Stones, 
Iron, or any thing that may do harm. 

3. That he ſearch all the Guns wichin, 
to ſee if they are taper Chamber'd, or true 
bored, or whether they bz Crack'd, Flaw d, 
or Honey- comb'd within ; and finding what 
BaJl ſhe ſhoots, to mark the: Weight of the 


Ball over the Port ; that thereby he pr 
ec 


” > L- 
4 ay 


| 
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ſee the Mark or Number upon the Carriage 
and Caſe; ſo that in time of ſervice they 
may not go wrong. 

4. The Guns being dimenſioned and clean 
as aforeſaid, take half a Ladle of Powder 
for every Gnn, and blow them off, ſpunge 
them well; and finding them clean, you 
may load them with their reſpe&ive Car- 
tridges and Powder, they being ramm'd 
home with a ſtrait Wadd after it. 

Then let the Bal] role home to the Wadd, 
and ſet a Wadd cloſe home to the Ball, that 
the Ball may not roul out with the motion 
and tumbling of the Ship. 

Then muſt you Tomkin that Piece at the 
Muzzle, with a wooden Tomkin, which 
you muſt tallow round about, to preſerve 
the Powder from wetting. 

Likewiſe make a little Tapon of Ockam 
for the Tou-h-hole, which mult be tallow- 
ed alſo, to prevent any wet coming to the 
Powder that way ; then let your Jeaden A- 
, Pron be put overit; then make your Piece 
faſt, as occaſion preſents. 

5. The Piece being loaded and faſt, then 
provide to every Piece 24 Cartridges at 
leaſt, ready made; that is to ſay, 12 fild, 
and 12 empty. : ; 

Likewiſe you muſt be careful, ſo long 
the Gunner's Crew are buſic with the yr 

a, 
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der, that there be no burning Match or Fire 
in the Ship; Alſo to lay his Cartridges in 
Barrels or Cheſts, that when there is occa- 
fon to uſe them, they may be without a- 
buſe. 

6. The Gunner mult ſee that he forts his 
Ball very well, and lay every fort by them- 
.. | ſelves in ſeveral Caſes ;z and upon every Caſe 
ſet the Weight of one of the Shot, which 
is in them. 
4d Alſo you ought to make the Bags for 

' | Hail for the Guns above, and fill them with 
Stones, ſmall Shot, or Pieces of old Iron, 
which may be a great annoyance to the 
the | Enemies Men. 


ich |, 7: [f it falls out that any new Ports muſt 
ve | Pe cut out in the Ship, you muſt be care- 

ful that it be made over a Beam, or as 
am | "ar one as poſlible you can ; Allo that they 
w- | ©< 2ot higher or lower than the Ports be- 


he fore ; likewiſe that there be room for the 
a. | uns to play, becauſe if one Gun be dif- 
mounted, there might be another brought 
to her place: And obſerve that the Car- 
riage ſtand on her Trucks, The up- 


- permoſt part of the Carriage muſt ſtand in 
d, the middle of the Port, up and-down, that 


a Man may lay his Piece as, you pleaſe. 

4s | 8. You muſt be careful that the Powder 

in the Powder-Room be well _— 
wit 


( Ll A 
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with Hides : And alſo that the Ropes, Ram- 
mers, and Spunges be ready at hand. And 
you muſt not let the Powder be unturned 
above a Month, becauſe the Salr-Petre will 
be apt to ſink to the lower part of the 
Barrel, which would he dangerous to make 
uſe of that Powder ; And you muſt every 
Month draw your Guns ;, if you think they 
have gat any wetneſs or moiſture in the | | 
Powder ; Alſo for fear of the Salt Petre dif-f : 
ſolving, which may prejudice the Piece. | \ 
You muſt alſo be careful of the Candle |} ( 
"and Fire about the Gun Room, and eſpe- 
cially the Powder Rooin, that there may || | 
come no diſoſter. | 
Likewiſe a Gunner mult keep a food] t 

' 

c 

V 


Account of all Materials that belong to the 
Guns, as Ball, Match, and Poader. What 
part thereof he ſpends, alſo what remains. 

9. A Gunner muſt uſe all diligence be- | \ 
fore they engage with an Enemy, to fet 2 
Barrel of Water betwixt every two Guns, 
that when they have conveniency they may 
dip the Spunges for the cooling of the 
Guns, and for fear of Fire remaining in the 
Piece, which may do hurt. 

Io. Alſo you muſt be ſure that there be 
no melted Fire-works done in the Ship, but 
aſhore ; for it is dangerous, and a great bi [o 
zard to the Ship,and Goods; and Men's Lives 
may thereby be deſtroyed. Alſo 


LA 
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m-J1 Alſo that in time cf ſervice, no Fire- 
.nd | works be brought up in the Round-houſe, 
ned || or great Cabbin, to ſtand, for fear of Shot 
vil | coming from the Enemy may hire it, and ſo 
the | deſtroy the Ship. but rather to bave them 
ake } kept below in the Powder-Room, or Stew- 
ery | ard-Room, to prevent Danger. 

hey 11. Neceſſaries that a Gunner ought to 
the | have for his Ordnance, and the quantity 
dif- | thereof according to the Length of the 
ce. | Voyage, the Quantity and Quality of his 
dle | Guns. 

pe-f| Alfoif you go in a Man of War, or a 
"ay | Merchant-man, then there is difference of 
Provilions z only I will here name them all 
50d | that belong to a Sea Gunner, that he may 
the F take ſuch a Proportion of each, as the oc- 
hat Þ cuſion may require, and at the End of the 
S. {| Voyage to give an Account what Stores are 


be- Þ ſpent, and what there is yet remaining. 
t 2 | 


NS, 


Fs Gunners Stores, 
the 
the Powder and Match. 
Round-ſhot of every ſort. 
be Double-teaded Short. / 
but Þ Cut Iron of a Foot, or a Fcot and a half 
bs F long. 


4 Wooden 
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Wooden Tomkins for each ſort of Gun. 

Cartridge-Paper and Glew. 

Threed, Needles, Twine and Starch. 

Mallets, Handſpikes, Rammer heads. 

Worms, Ladles,Spunge-heads, & Spunge- 
ſtaves, Beds and Quoins of ſeveral ſorts. 

Old Shrouds for Breeching, and twice 
lay'd Stuff for Tackles. . 

Laſhers, double and ſingle Blocks, new 
Rope for double Tackles. 

Some old Shrouds for Spunges , ſome 
Lines, Marline, Tarr*d Twine, Port-Ropes, 

Moulds for Cartridges for each fort of 
Gun, Axle-Trees and Trucks. | 

Pouch-Barrels and Linſtocks, Crows, 
Splice-Irons, Primes, Staples and Rings, 
Tackle-Hooks, Nails, Thimbles, Port- 
Bands, Sheet-L.cad and Leaden-ſhot, old J }; 
Canvalſs, Scales and Weights. Pe 

Lanthorns, Muſcovia-Lights with a large B& 
Bottom to put Water in, to prevent dan- 
ger from the Sparks of the Candle flzivg 
upon the Pawder-du{t, that may get into 
the Lanthorn, Dark-Lanthorns, Powder- 
Mezſures, Sope, Powder-Horns, Priming- | — 
Irons, Nippers, Plyers, Moulds to caſt leaden 
3ullets. 

And for Ioſtruments ſuch as follow, which 
every Gunner of a Ship onght to be fur- 


niſhed withal, 


Callaper 


nR 
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Callaper Compalles large and ſmall, for 
taking the Diameters of the Baſe Ring, Bo- 
dy or Muzzle of a Gun, and the Diameters 
of Shor. 


1. 


ice | 4 New Rule called the Sea-Gun- 
ners Rule, whoſe uſe is ſhewed 
at the End of this Book, 


5. | Braſs Heights for Shot. 

of | A Gunners Scale and Quadrant. 

| Braſs Compaſſes with Steel-points, 

VS, | Which Inſtruments, and any other be- 

35, longing to the Art of Navigation you may 

rl- Fbe furniſhed with, by Fohn Seller, at the 

pid Hermitage in Wapping ; with all ſorts of 
Books, and Maritime Charts, and Artlaſſes, 

'8e Nior any of the known Parts of the World. 


EHAFT-A1L 


as 


Shewing an Fafie way to diſpant 


a Piece of Ordnance. 


Irſt take the Diameter of the Piece 
FH vpon the thickeſt Part, at the Breech 
of the Gun, with a Pair of C2llaber 
Compalles, ard ſee vpon the Quadrant of 
your Callabers, how many Inches that is; 
the baif of which Diameter take between 
Pair of Compaſſes, and put that diſtance off 
upon a Sheet of Gartridge-Paper, which 
will make two Points upon the Paper, as 4 
and B; then take the Diameter of the 
thickeſt part with your Callabers, and fe 
how many Inches that Diameter is, And 
take the half thereof between your Com 
paſſes, and fet ore Foot in A, and the other 

\ Poin:'in C upon the ſaid Line AB, at _ 
en 


, 
-- 
” 
- 
b 
\ 
»} o 
F 
” 
o = 
1 
| | 
\ 
2 bd 
þ4 * 
j 


Ss oe 90s SOR Te v9 eng 


% 
p 
: 
4 
F 
& 
* 
oY 
F 
3 
| 
5 
3 
LH 
1 


The Art of Gunnery. 


165 


Pani Then take the. Diſtance from C, to B, 
on the Line, and that is the true Diſpart 
of the Piece; and if you take a Stick or 

\, | Straw of that length, and ſet on the Muz- 

"KCE 2le faſtned with Wax, ic will be atrue_ 

eech Diſpart for that Piece. 


GHAP. XII. 


ſhoot Point- Blank, 


| O ſhoot Point-Blank is to be ur- 
_ __ derſtood, that when the Cylender 
of the Piece lyeth level with the 
Horizon, fo that the Ruler of the Gun- 
ners Quadrant being put into the Mouth of 
the Piece, the Line and Plummet hangeth 
-Perpendicular, then that Piece lyeth in its 
true Poſition, to ſhoot Point Blank. 

And to mzke a good ſhor at a Mark, 
within Point-blank reach of the Piece, The 
Piece lying in that Poſition, as is before 
ſhewn 4 then ſet up your Diſparc upon the 
Mu2Zle ; then if you pat your Eye down 
to the higheſt part of the baſe Ring (3s 
you took the Diameter of ) and bring the 
top of the Diſpart in a righe-line, —_— 


To Level a Picce of Ordnance ti 


pd Py ,& Fw R_ ws 
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Objeft at a Diſtance, that ought to be of 
the ſame Heighth from the Horizon at your 
Breech of the Gun and the Diſpart, then 
is your Sight or viſual Line alſo parallel to 
the Horizon, and if there be nothing de- 
feftive in the Piece or Carriage, you will 
make a good Shot. | 
But if you intend to elevate your Piece, 
diſcharge it of ſome of the Quoins at the 
Breech, and by your Quadrant applyed to 
the Muzzle, you may elevate the Piece to 
what Angle you pleaſe z as may be perfor- 
med by the New Sea Gunners Rnle, whoſe 
Uſe is ſhewn at the latter End of this Book. 


CHAP. XIII. 


How to ſearch a Piece of Ordnance, | |, 
to diſcover whether there be any || Þ 
Flaws, Cracks or Hony-combs 


in the Piece. 


of Looking-glaſs,and refle& the Beams 
of the Sun into the Cavity of the Piece, 
by the means of which a clear Light will 
appear within the Piece, by which you may 
diſcover any Flaw or Honey-Comb theres, 


If N a clear Sun-ſhiny-day, take a Piece 


— AI So — axJzy— 


Another Way. 


Take a long Stick with a lit at the End 
of it, and pat an End of Carle lighted, 
and put it into the Cylender, turning = 
Stic 


= 
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Stick every way ; and you may very well dif- 
cover Flaws or Honey-Combs, if there be 
8ny in the Piece. 


Another Way to diſcover Cracks. 


Immediatly after you have diſcharg'd 
your Piece, let one be ready with a Tom- 
kin to clap into the Mouth of the Piece, 
with a Piece of Sheep-skin wrapped about 
the Muzzle of the Piece, and the ſame time 


Tet one {top the Touch-hole;z and if there 


be any Crack through the Metal a viſible 
Smoak wil] appear. 


Another Way. 


If you ſtrike a Piece of Ordnance with a 
{mart ſtroke, with a -Hammer on the Out- 
lide, and if you hear a hoarſe ſound, it is 
an evident Sign the Piece is not ſound, but 
there is ſome Crack in it. 

But if after every ſtroak with the Ham- 
mer you hear a clear ſound, you may cer- 
tainly conciude the Piece to be ſound. 


CHAP, 


\* 


BSAP. XIV. 


V 


How Moulds, Formers and Car- 
tridges are to be made for any 
fort of Ordnance, 


'E Artridges are uſually made of Can- 
vaſs, or Royal Paper; to make 
them firſt rake the heighth of the 
Bore of the Piece, and allow -:. part of 
the Diameter for the Vent, and make the 
breadth of the Cartridges three Diameters 
of the Chamber of the! Piece, beſides the 
ſewing or palting, and from the Cannon to 
the whole Culvering is allowed about two 
Diamerters for the length, from the Culve- 
rivg to the Minton, the Cartridge is two 
Diameters and a half, and from the Minion 
$0 the Baſe three Diameters, X 
0 
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To every ſort of Ordnance you muſt 
have a Former Aturn'd to the heighth of 
the Cartridge, which is *.,- parts of the Di- 
ameter of the Bore, and half an Inch lon- 
ger than the Cartridge. | 

Before you paſte the Paper on the For- 
mer, tallow it, that the Canvaſs or Paper 
may i!ip off, withour ſtarting or tearing. 

If you make your Cartridges for Taper- 
bored Guns, your Former muſt be Ta- 
per'd acccrdingly z if you make your Car- 
uidges of Canvaſs, allow zn Inch for the 
Seams, but if you make them of Paper, al- 
low 3 of an Inch ( more than three Dia- 
acters ) for the paſting. 

\When your Cartridges are upon the For- 
mer, having a Bottom ready fitted, you 
muſt paſte the Bottom cloſe and hard round 
avout; then let them be well dried, and 
maik every one with black or red Lead, or 
Blacking, how high they onghr to befilled ; 
3rd if you have no Scales nor Weights, 
thele Diameters of the Bullers make a rea- 
lonzable Charge for a Cannon, 2 and x for a 
Cannon, three Diameters for a Culvering, 
and 3: for the Saker; And for the lefſcr 
Pieces 3 and } vr the Dizmeter of the Ball, 
and let fome want of their weight againſt 
the time the Piece may- be over-hot,: or 
els you may endanger your felf and o- 

thers ; 
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thers : Note that at Sea the Guns are never 
charged with a Ladle, but with Car- 
tridges. 


RAP. XV. 


How much Rope will make Britch- 
ngs and T achles for any Piece, 


perienced Gunners take this Rule; look 
how many Foot your Piece 1s in length, 
four times ſo much is the length of your 
Tackle, and your Britchings twice the 
length ;z and if the Ropes are ſuſpected of 
ſtrength, then you may nail down Quoins 
to the four Trucks of heavy Guns,, that 
they may have no play ; and if Breechings 
and Tackles ſhould give way in foul Wea- 
i ther, it Is beſt immediacely to diſmount 
your Gun ; that is the ſureſt way. 


|| N Ships that carry Guns, the moſt ex- 


SECT: 


The Art of Gunnery. 173 


What Powder 1s allowed for Proof, 
and what for Action. 


þ-© R the biggeſt ſort of Pieces, as Can- 
non, take for Proof * of the weight of 
the Iron -ſhot , or for ſervice -| the weight, 
for the Culvering almoſt the weight of the 
Shot for Proof and for Ation; for the 
Saker and Falcon, take for Proof the weight 
of the Shot, and for ACtion 9, and for lef- 
ſer Pieces the whole Weight of the Shok 
for ſervice z and for Proof give them one, 
and -' of the Weight of the Ball in Pow- 
CETr. | 


CHAP. XVI. 


How to know what Diameter every 
Shot muſt be of, to fit any Piece 
of Ordnancs. l 


Ivide the Bore of the Piece into |. 
twenty equa! Parts, and one of || 
theſe Parts is ſufficient vent for a- \ 

ny Piece, the reſt of the nineteen Parts 5 
muſt be the heighth of the Shot: But moſt JF, 
Gunners now-a-days allow the Shot to be 
juſt one quarter of an Inch lower than 
the Bore of the Piece, which rule makes 
the Shot too big for a Cannon, and too Fe 
little for a Faulcon ; but if the Mouth of the 
Piece be grown rounder than the reſt of h 
the Cylender within by often ſhooting ; to 
chooſe a Shot for ſuch a Piece, you mult 
try 
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try with ſeveral Rammer-heads, until you 
find the Diameter of the Bore in that Place 
where the Shot uſeth to lye in the Piece, 
and a Shot of one twentieth part lower 
than that Place, is ſufficient. 

Every Gunner ought to try his Piece, 
whether it be not wider in the Month than 
the reſt of the Chaſe, and then proceed to 
chuſe his Shot. 


T5 tertiate a Piece of Ordnance. 


This word Tertiate is a Term principal- 
1; uſed by foreign Gunners, meaning there- 
by only the meaſuring and examining the 
Fortification of Metals in a Piece, erriating 5 
becauſe it is chiefly to be meaſured and ex- 
imined in three principal Parts of a Piece, 
Viz, at the Breech, the Trunions and the 
Mouth : And there are three Differences in 
Fortification of each ſort of Ordnance, et- 
ther- Cannon or Calverings, for they are 
either double fortified, ordinary fortified 
or Icſſened, as Legitimate, Baſtard, or ex» 
traordinary Pieces: For the Cannon Condble 
fortified or re-inforced, hath fully one Dia- 
meter of the Bore in Thickneſs of Metal at 
her Touch-hole, and 7: at the Trunions, 


and .7. at her Muzzle; and the ordinary Can- 
nons 
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nons have 7, at the Chamber {, at the 
Trunions ; ; The lellened Cannons bave , 
at the Chamber, and 7, at the Trunions, 
at the Muzzle \.., &c. 
Now that every Gunner may be af 


| red of the Fortitude of any Piece, of Ord- 


nance, and ſo may the more ſafely and 
boldly allow her a due Loading and Pro- 
portion of Powder, both for Proof and 
Service, that ſhe may without danger per- 
form her utmoſt Execution, you may ob- 
ſerve this following Direction : 


As for Example. 


Suppole there is 2 Culvering that ſhoot- 
eth an Iron- ſhot of 17/7, with 13 1. of Corn- 
Powder, which 1s { of the Weight of the 
Shot; the Queſtion is, whether ſhe may be 
able to bear ſo mnch Powder, and if need 
were, more which queſtion cahnot be well 


_ anſwered without examining or tertiating 


her Metal, which may be thus performed. 

Firſt with a Ruler draw a Line upon 2 
Paper or Slate, as you may ſee in the an- 
nexed Figure, as the Line AB. 

Then with a Pair of Compaſſes with re- 
yerſed Points, take the Circumference of 
the Bore of the Piece, and Meaſure the 
{ame upon an Inch-Rule. 

Then 
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the) Then take the ſame Meaſure from .any 
's : | other Scale of equal parts of a competent 
Ms, fize, and divide that diſtance into twoe- 
+ I qual parts with your Compaſſes, and ha- 
fe ving that diſtance in your Compaſſes, ſet 
d- I one foot in the Point C, and deſcribe the 
and J circle DEF G, which circle is equal to the 


T0 I bore of the Piece. 
and 


)er- 


ob- 


be | Then with a pair of Calaber Compaſſes, 
take the Thickneſs = Diameter of A 
a 


en 
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Metal at the Touch-hole, and Meaſure the 
ſame upon a rule as before, and take that 
diſtance between your Corppaſſes, and with 
half that diſtance ſetting one Foot in the 
Point E deſcribe the circte HI K L, which 
ſhall repreſent the circumference of the Me- 
tal at the Tonch-hole, ſo that you may take 
the Compaſics and Meaſure the Diameter 
of the bore GE, which is <qual to the 
diſtance of LGorElT which ſhews, that 
there is one Diameter of Metal round the 
Concave Cylinder of the Piecez. you may 
therefore be ſure that it is an ordinery for- 
tified Culvering ; but to know if it, be a, 
Baſtard, or extraordinary Gulverlng, it 
cannot be known by the fortification but by 
the length thereof, being longer than otdt 
nary. itis therefore called an extraordin- 
ry Culvering, and being ſhorter than the 
ordinary, it 15 therefore called a Baſtard JJter 
Culvering. he! 

Now this being found to be an crdinary for: 
Culverirg, ſhe will bear -* of the weight] Tr 
of her ſhot in Cannon Powder, which 5F}-. 
131. 9 ounces. ho 

But to be more affured of her fortitude, Fdur 
the meaſure of her Metal may be taken atÞ1oac 
her Trunioas and Neck as followeth.. cer, 

At the corniſhing before her Trunions, Joan 


with a pair of Caliber Compaſſes, youſ ike 
mIy 


found 7? of the 
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may take the Diameter of the body of her 
Metal there, as you did before at the Touch- 
bole, and meaſure the ſame Diameter upon 
2 rule, then take your Compaſſes and from 
the ſame icale as you did uſe before, rake 
that diſtance and divide it in two equal 
parts, and ſetting one Foot of the Compaſ- 
ſes in C _— the circle M N, and if 
ore, it is the proportional 
fortification for an ordinary Culyecring, and 
the like may be done with the Neck which 
the circle OP doth repreſent, and the 
diſtance from G to O being / of the height 
of her bore, and is the due thickneſs of 
ber Metal, for an ordinary Culvering at 
her Neck. : 
But if in taking the meaſures aforeſaid - 


- there had been found at the Touch-hole 


from Gto L (the thickneſs of one Diame- 
ter at the bore, and 1 more, it wovld have 
ignified that it had been a double fortified 
ora reinforced Piece, having alſo at the 
Trunions GM_-/, and at the Neck GO 
Of the height of her bore, then ſhe 
ſhooting an Iron ſhot of 17 1. would have en- 
cur'd 17 /, of Cannon Corn Powder to be 
loaded with, and to be fired without dan- 
ger, and would conveyed the ſhot further 
than the ordinary could have done upon the 
like degrees of Mounture. 

N 2 GCon- 
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Contrariwiſe, if the Circles there had 
been found that from G to L had been but 
7 of the height of her bore at the Touch- 
hole, and at her Trunions but 3 which iz 
G M, and at the Neck from G to O but 3, 

' of the height of the bore, then ſhe would 
appear to be one of the leſſened or ſlender 
fortified Culverings, and gnuſt be allowed 
but 12 pound 9 ounces of Cannon Corn Poy- 
der, to convey her ſhot of 17 /. which upaf 
like elevation will not carry a ſhot as farafſ 
the ordinary. 

Inthis manner all other Guns are to be 
meaſured and tertiated only with this allow- 
ance withal that the Demy Culveriog 
hath * - and the Saker -;- and the Falcon 
more Merat comparatively than the whol 
Culyering bath. 

Ard if a Piece is found that it is not tro] 
bor*d, you muſt always reckon that th 
Piece is no otherwiſe . fortified than. ſhe k 
found to be, where her Metal is found tot 
thineſt. % 
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How to make a Shot out of one 
Ship unto another in any Wea. 
ther whatſoever. 


N time of ſervice when you arc on a 
ſuddain to make a Shot at a Ship, and 
know not what diſpart will ſerve the 
Piece, then you mult take your aim at what 


| part of the Ship you judge to do moſt exe- 


cution, and look along by the tide of the 
Piece, as near as you may at the middle of 
the Breech unto'the middle of the Mouth 
of the Piece, and fo place her to the beſt 
advantage, and quoin up the tayl of the 
Piece faſt (for that giveth the true height 
of the mark) Then minding the ſteeridge 


el take your beſt opportunity and give fire, 
and if the Sea be any thing grown, chooſe 
I jour Piece that is neareſt the Main-Maſt and 


in the lower Teer, if the Ship can” keep 
her Ports open, for there ſhe doth leaſt la- 
bour; and vzhen you are to make a Shot at. a 
Ship, you muſt be ſure to have a good Helms- 
Man that can ſteer itcady. 

And he that giveth level muſt lay his 
Piece direftly with that part of the Ship 
!hat he doth mzan to ſhoot at. And if the 

N 3 Enemy 


" 


[ l # 
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Enemy be to Leeward of you, then giye 
fire when the Ship doth begin to aſcend or 
rife upon a Sea, which is the beſt oppor- 
tunity that doth prfſent. 

But 1ithe Enemy is on the weather-gage 
of you, then wait an opportunity when the 
Ships do right themſelves ; for i$ you ſhould 
give fire at the heelding of your Ship, then 
you would ſhoot over the other Ship ; and 
if the Sea be high, there is no better time 
to give fire than when your Enemies Ship 
beginsto riſe on the top of aSea,for then you 
have a better mark than when ſhe isin the 
trough of the Sea : All which ſeveral obler- 
vations muſt be managed, with a good 
judgment and diſcretion of the Gunner. 

And he that is at the. Helm muſt be 
Yare-Hardcd with the Helm, to obſerve 
the motion of the Enemy, to Iuff when the 
Enerny Jufts, and to bear up when the Ene- 
my bears up; and it is always good to level 
the Picce rather under the place you ſhoot 
atthan over. 

_ _ Ard ifina fight,if yon intend to lay your 

Encmy, aboard then call up your Compat} 
either to enter or defend. 

Ard if you 2r2reſolved to enter, then be 
ſure to level your Baſes or other ſmall Guns 
ready to diſcharge to the beſt advantage 
You can at the firſt boarding, at gy : 
place 
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place where his Men have moſt recourſc» 
and if you can poſlibly, at boarding endea- 
por- | your to take off his Rudder by a great 
ſhot, or at his Main Maſt &c. 


Bae |». 
= Is phat Order ts place your preat 
ther great Guns in Ships, 

and 

time 

Ship T is firſt to be conſidered that the car- 
1 you riage be made in ſuch ſort that the Piece 


the Þ may lie right in the middle of the Port, 
bler-F and that the Trucks or Wheels are not too 
2000 I bigh, for if they are too bigh, they it will 
keep the carriage, that it will not go cloſe 
t be] to the Ships fide, ſo that by that means 
erve | the Gun will not go far enough out of the 
1 the Port, except the Piece be of a great length ; 
Ene-F and alſo if the Ships heelds that way, the 
evelÞ Trucks will always run cloſe to the Ships 
hoot fide, ſo that if you have occaſion to make _ 
a ſhot, you ſhall not bring the Trucks off 
your the Ships ſide, but that will run too again z 
"587 and the Wheel or Trucks being too high, it 
is not a ſmall thing will ſtay ir, bat will 
nb: run over it. 
zuns And another inconveniency is, if the 
age} Trucks are too high,ir will cauſe the Piece to 
h af thavea greater reverſe or recoyl, therefore 
lace N 4 for 


? 4 : 


134 The Art of Gunnery. 


for theſe reaſons it is good to have low 
Wheels or Trucks to a Gun aboard of x 
Ship. 

The beſt poſition that the Gun can bein 
is, to place it in the very midſt of the Port, 
that is to ſay, that the Piece lying level at 
Point blank, and the Ship 'tq be upright 
without any heelding, that it be as many 
Inches from the lower fide of that Port 

beneath, as it is upon the upper part above; 
and the deeper or higher the Ports are up 
and down, it is the better for making of 
a ſhot, for the heelding of a Ship, whether 
it beon the Lee or Weather fide ; for if you 

. have occaſion to ſhoot forward or back- 
ward, the ſteeridge of the Ship will ſerve 
The turn. | 
- Ir 1s alſo very bad to have the Orlope 
or Deck too low under the Port, for then 
the Carriage muſt be made very high, 
which is very inconvenient in ſeveral ref 
pects, for in firing the Piece'it is apt to 
overthrow, as alſo. in the working and la- 
bouring of the Ship in foul weather. 

And alſo you have conſideration in pla- 
cing your Ordinance in a Ship, for the 
ſhorteſt Ordinance is beſt to be placed out 
of the Ships ſide, for ſeveral reaſons. 

I. For the eaſe of the Ship, for the 
Horter they are the lighter, and if the 


Ship 
A. 
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Ship ſhould heel with the bearing of a 
Sail, then you muſt ſhut the Ports, eſpeci- 
ally thoſe Guns on the lower deck ; then 
the ſhorter the Piece is, the eaſier it is to 
"wx in both for the ſhortneſs and weight 
alſo. 

2. la like manner, the ſhorter the Piece 
lyeth out of the Ships ſide, the leſs ic ſhall 
annoy them in the tackling of. the Ships 
Sails, for if the Piece lyeth far out the 
Sheets, Tacks or Bowlines,it will be apt to be 
foul of the Guns. | 

For your long Guns they are beſt to be 
placed in the Gun-Room or any place, after 
on for a Stern-Chaſe, for two Reaſons. 

1. The Piece had need to be long, or 
elſe It will not go far enough out that It 
may be no annoyance to the works of the 
Stern that may over-hang, and ſo may blow 
away the Counter of the Ships Stern. 

2. The Pieces that are placed abatr, are 
required to be long, becauſe of the raking 
of the Ships Stern from below, ſo that 
the Carriages cannot come ſo near the 
Ports as they do by the Ships ſide, which is 
More up and down. 

Aito for ſuch like Reaſons as theſe, it 
Is as well required to have long Pieccs to 
be placed forward or in the Fore-Caſtle, 
WC, 


: ; 
8. 1 ; 
4 # 
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And here note that there muſt be regard 
had to the making of the Carriages, both 
for Forward-on or After-on for the places 
of the foremoſt trucks, in taking notice if 
the Shipsſide do tumble in or out, and al- 
ſo the cumbering of the Deck or Orlope ; 
in all theſe caſes it muſt be left to a good 
judgment and experience, in the convenient 
placing of Guns ina Ship. 


How much Rope will make 
Breechings and Tackles far 
Guns. | 


For the Tackles. 


L7 OU may obſerve this Rule, that as 
many Feet as your Piece is in length, 
fo many Fathom muſt your Rope be. 


For the Breeci, Ng8, 


They muſt always be four times the length 
of the Picce with ſome overplus for faſt- 
ning at bothends. If in foul weather your 
Breechings an Tackies ſhould give ways 
you have no better way for the preſent 

| 0 


I 
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to prevent danger, than immediately ta 
diſmount the Piece. 

It is alſo approved by able Gunners, that 
the Rammers and Spunges made with ſmall 
Hawſer ſhould be armed cloſe and hard 
with ſtrong and twiſted Yarn, from the 
Rammers end quite to the Spunge, which 
would much ſtiffen and make it more uſe- 
ful and laſting to ram both Wad and Bullet 
cloſe to the Powder. 

Let the head of the Rammers be of good 
Wood, and the heighth one Dizmeter, and 
' tzercof in length, or very little leſs then 
tie hetghth of the ſhot next the Staff, it mult 
be turned ſimall that a ferril of Braſs may be 
put thereo2, to fave the head from cleaving ; 
ven you ran home the ſher, the keads muſt 
be bored !, for the StafF to be put in and 
failned with a Pin through, and the Staff- 
length a foot more then the concave of the 
UL), 


CHAP, XVII. 


- Of Powder. 


Several things neceſſary to be 
known by a Gunner : 3 but eſfpe- 
crally of Powder. 


H E efficient cauſe for expelling the 
Shot is the Fire that is made of 
Powder, that is compounded of 
Salt-Petre, Brimſtone and Charcoal. 
The Salt-Petre gives the Blow or Report. 
The Sulphur takes Fire, and the Ccal 
rarifies the other two, to make them Fire 
the better. 
Twolorts of Gun-Powder are common- 
ly in uſe. 
- One is made of five Parts oF Salt-Petre, 
one of Erimſtone, and one part of Char- 


coal. 
The 
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The other (being ſtronger) is made of 


fix one and one. 


That of five one and one is generally ufed 
for great Guns, the other for Muskets and 
{mall Arms. 

And it hath been generally obſerved, that 
forty two pound of Powder of five one and 
one, is ſtronger than forty five pound of 
four one and one ; and forty pound of fix 
one and one works greater effect, than for- 
ty two pound of five one and one, although 
all contain thirty pound of Salt-Petre. 

Anciently they made Powder of four one 
and one ; but this Powder by experience 
being ſound too weak, is not now in uſe. 

That Powder which at this day is re- 
ceived into their Majeſties Magazine at the 
Tower of London, is made of fix one and 


one, 


To kyow good Powder, 


1. The harder the Corns are in feeling, 
by ſo much the better it is. 

2. When the Powder is of a fair Azure 
or French Ruſlet colour, is it judged to be a 
very good fort and to have all its Ingredi- 
ents well wrought, and the Petrg to be well 
refined. 


3.Lay 
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' 3. Lay five or fix Corns upon a white 
iece of Paper three fingers diſtance one 
om another, then fire one, and if the 

Powder is good they will all fire at once 

and leave nothing but a whire chalky co- 

Jour on the Paper ; neither will the Paper 

be toucht: Burt if there remains a groſlneſs 

of Brimſtone and Petre, it diſcovers the 

Powder to be bad. 

And take this for a general Rule, for a ſign 
of good Powder; that which gives fire 
ſooneſt, ſmoaks lealt, and leaves leaſt ſign 
—_— it, is the beit ſort of Gun-Pow- 

er. 


To preſerve Powder from decaying. 


To preſerve good Powder, Gunners 
ought to have that reaſon to keep their Store 
in as dry a place that can be had in theShip, 
and every Fortmght or three Weeks to turn 
all the Barrels and C artridges upſide down, 
ſo that the Petre may be diſperlied to every 
part alike ; for if it ſtards long, the Petre 
will always deſcend downwards, and if it 
be not well ſhik d and moved, it will want 
of its ſtrength at the top, and 1 /. at bottom 
with Jong ſtanding will be roger then 3 
, at the top. | 

To 
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To find the Experimental Weight 
of Powder (Tower-Prof) that 
1s found conventent for Service, 
to be uſed in Guns of ſeveral 
Fortifications (or thickneſs) and 


by conſequence SFrength of 
Metal. 


O find the ſtrength of Guns the brief 
Rule is thus, Firft find the Diameter 
of the bore (or Chamber of the Gun) 
where the ſhot lies, then the true fortified 
Iron Guns ought to be 11 of thoſe Dia- 
mecers in thecircumference of the Gun at 
the Touch-hole, 9 at the Trunions, and 
- at the Neck, a little behind the Mouth 
or Muzzle-ring where the diſpart is ſet. 
But Braſs Guns having the ſame weight 
of Powder are as ſtrong at nine Diame- 
ters of the Chamber bore about the Gun 
at the Tonck-hole, and ſeven Diameters 
at the Trunions, and five at the Neck. 


This 


I92 The Art of Gunnery. 

This 1s the Rule of true bored and true 
fortified Guns ; and for thoſe more or lek 
fortified, obſerve the Proportions in this 


following Table. 
Braſs Iron 


; II | 13 

_w 6:00 5 a p—_—_ he 
1rue Fortified og Diameters 11 
Leſs Fortified I Dsameters - 


Weight of Powder for Service is pro- 
portioned by the Numbers of Diameters 
of the Bore about the Gun at the Touch- 
hole, for ſuch Guns ſo qualified as in the 
foregoing Table, viz. and to load them 
accordingly. 


To know whether the Trunions of 


any Gun are placed 119ht. 


Meaſure the length of the Cylender from 
the Muzzle to the Britch, and divide the 
Length by 7, and divide the Quotient by 3, 
and the Produtt will ſhew how many the 
Trunions muſt ſtand from the bottom of 
the bore of the Piece, and that they ought 
to be placed ſo that * of the Piece may be 
ſeen above the Center of the Trunions. 


cy tw Ant qgaa# co 
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The Praftical way of making 
Gun- Powder . 
;thb 1 | 


The iEfential Ingredients for making 
Gan-Powder are three, viz. Salt-Petre, 
Brimſtone and Charcoal, and of theſe there 
areto be three ſeveral quantities and pro- 
portions, according to the uſe intended for ; 
and for the beſt Powder that is now made, 
there 1s commonly uſed theſe proportions, 


Salt-Petre,— 4, 5,6 Parts. 
BrimS$tone, — 1 Part. 
Charcoal,—--1 Part. 


The Cannon Powder hath commonly of 
Salt-Petre four times ſo much as of Brim- 
ſtone and Charcoal, and for Musket Pow- 
der it Is uſually made five times as much 
Salt-Petre as of Brimſtone and Coal. 

Now having the Proportional quantity of 
each of theſe Ingredients, put all the Salt- 
Petre together into a Caldron, and boyl it 
with fo much Water as will ſerve to dit- 
ſolveit with ; being ſo diſſolved, it ought to 
be waſhed and lay'd upon a clean place; this 
done, beat the quantity of Coal into duſt, 
then put this Charcontouſ being finely bea- 

= tea 


W 


/ 
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ten into the diſolved Petre, and incorpe- 
rate them very well together, and as you 
mingle them, put in by little and little the 
Sulpher very well beaten z when this mix- 
ture ofSalt-PetreBrimſtone andCoal are well 
incorporated, lay it forth to dry'a little; 
when the ſame mixture is ſomewhat dryed 
and is very well mixed, fift it well through 
a Sieve ; thea caſting Water or Vinegar up- 
on it, corn it, and when you have ſo done, 
dry it againſt the Fire and the Gun-Pow- 
der is made: There are divers ways togrind 
Gun-Powder; the beſt way is to ſtamp It 
in Mortars with a Horſe-mill or Water-mill, 
for the Powder is thereby moſt finely bea- 
ten and with leaſt labour ; and to know It 
it be well done, you may with a Knife at 
in pieces ſome of this Compoſition, and if 
it appear all black is is well done, bur if 
any of the Brimſtone or Petre is ſeen, it 1s 
not incorporated enongh. 

The manner to ffr Powder is thus, 

Prepare @ Sieve with a bottom of thick 
Vellom or Parchment, made fuli of round 
boles, then moyſten the Powder which ſhall 
be corned with Water, put a little Bow! 
bnto the Sieve, then fift the Powder ſo as the 
owl rowling up and down in the Sieve Way 
break whe clods of Powder, and make it by 
rangdtng through the little holes to cotn- 


—_— Mo ao. aw. i. 
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To Renew and make good again 


any fort of Gun-Powder, ha- 
ving bft its Strength by moift- 
ure, long lying, or by any other 


means. 


Having moiftned the faid Gun-Powder 
with Vinegar or fair Water, beat it well 
in a Mortar, then ſift it through a Sieve or 
fine Searce; for every /. of Gun-Powder 
mingle one Ounce of Salt-Petre that hath 
been pulyeriſed, and when you have ſodone 
beat and maiſten this mixture again, until 
by ſo breaking or cutting with a Kaife, 
there is no ſign of Salt-Petre or Brim- 
ſtone in it: Alſo corn this Powder when it 
is incorporated with the Petre, as is ought 
to be, agd you hays done, 


CHAP. XVIII. 


— 


How to make Hand-Granadoes to 
- » be Howe by Hand. 


Here is good uſe made of Hand-Gran- 
adoes in Allhults and Boarding of 
Si11ps ; theſe are made vpon a Movld made 
with Twine, and coyered over with Cart- 
ridge Paper and Musket Bullets cut in two, 
p:t with Paſt and birs of Paper thick on the 
out-{ide. After you have doubled the Shells, 
paſt on ſome tat a time, and let it dry, and F 
put ſome more until it be quite full ; then 
dip-it-m fcalding Roſfen or Pitchand hang 
itup and it is for your uſe: But you muſt 
have thz innermoſt end of the Twine left 
out, and before you pitch it you muſt draw 
out tae Twine and ftop the hole, and th 
P:ich It, 
To 
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To load them, - fill theſe Shells with 
Gun-Powder, then make a Fuze of one 
poand of Gun-Powder and {ixOunces of Salt- 
Petre and one of Charcoal, and kill the Fuze; 
then knock it up to the head within one 
quarter- of an inch, which is only to find it 
by night. | 

Stop the reſt of the holes well with ſoft 
Wax ; your firſt.Shells muſt be coated with 
Pitch and Hurds leſt it ſhould break wish 
the fall; and be ſure*when you have fired 
the Fuze, ſuddenly caſt it out of your hand, 
2nd it will do good execution. 


In 


CHEAP. XIX. 
How to make Fire-Pots of Clay, 


lre-Pots and Balls to throw out of Mens 
hands may be made of Potters-Clay 


| with Ears to hang lighted Matches to them 5 
if they light on a bard thing they breax 


and the Matches fire the Powder, and the 

half Musket Bullets contrived on them, as in 

the laſt” Chapter, diſperſe and do muck 
miſchief, 

Their mixtureis ofPowder, Petre, Sul- 

| OZ , Pher 
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pher, Sal Armoniack of each oye - poand, 
and four Ounces of Camphire pounded and | 
ſearced and mixt well together, with hot | 
Pitch, Linſeed Oyl or Oyl of Petre ; prove 
it firſt by burning a ſmall quantity, and if 
it be too flow add more Powder, or if it be 
too quick then put more Oyl or Roſin, and 
then it is for your uſe. 


SEC I. 4 
How to make Powder-Chefts, 


You muſt nail two Boards together like 
the ridge of a Houſe, and prepare one-Board 
longer and broader for the bottom: Between 
theſe three Boards put a Cartridge of Pow- 
der, then make it up like a Sea-Cheſt and 
fl it with pibble Stones, Nails, Stubbs of 
old Iron; then nail on the Cover and the 
ends to the Deck, in ſuch a place as yo! 
may fire the Powder underneath through 
hole made to put a Piſtol in: Theſe areve- 
Ty tfeful to anoy an Enemy if they board you. 


T6 make Stink-Balls. 


Take Gun-Powder 101. of black Pitch 
6l, of Tarr 20 /. Salt-Petre 8. o__ 
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and, | | Calzfornia 4 1. melt theſe over a ſoft Fire to- 
and | | gether, and being well melted put 2 /. of 
bot | | Cole duſt of the Filings of Horſes Hoofs 
rove | 61, Aſa Fxtida 3 1, Sagapenum 1 l. Spatula 
d if | | Fztida halfa /. Incorporate them well toge- 
t be| | ther and put into this matter ſo prepared 
and | | old Linnen or Woollen Cloath, or Hemp or 
Tow as mnch as will drink up all this mat- 
ter, and of theſe make them up in Balls of 
| | whatbigneſs you pleaſe, and being thrown 
| between Decks will be a great annoyance to 


the Enemy, 
ike | 1 o 
—_ CHAP. XX. 
We 


- | The Properties Office, aud Duty 


of 

he of a Sea-Gunner. 

0 

ej 1. Gunner ought to be a ſober, wake- 
a ful, luſty, patient, prudent and 


v.l quick Spirited Man ; he ought alſo to have 
a good eye-ſight and a good judgment in the 
time of ſervice, ſo to plant his Piece to do 
moſt hurt or execution, either to the Hull 
or rigging of a Ship, as may be molt expe- 
dient according to the appoiament of the 

Commander, O 4 2.A 


Ca on BY 
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2, A Gunner ought to be skilful in Arith- 
metick and Geometry, in the making of all 
kind of Artificial Fire-Works, eſpecially 
for ſervice. 

3. A Gnnner ought to procure with all 
his power the Friendſh.p and Love of every 
Perſon, and to take great care of his charge 
for his own ſafety as well as the Ship and all 
the Mens lives, by having ſpecial regard un- 
to his Powder Room ad to be well ſatisfied 
in the carefulneis of thoſe that he doth in- 
trult to manage the buſineſs there, and to 
ſee that the Yeoman 15 careful always to 
keep a gocd and large Lanthorn, and to be 
kept whole, that it may prevent the flying 
in of the duſt of the Powder, for the neg- 
left of which it hath ſometimes been con- 
jectured that ſome Ships have been blown 
np and loſt for want of care in the Powder 
Roory. 

4. A Gunner ovght at the receipt of his 
 charpe, to make an Inventory of all ſuch 
tiings as ſhall be committed to him, as well 
to render an account as to conſider the 
wait of ſuch Materials as are neceſſary to 
the well performance of his duty. 

5- 3 Gunner ought to have his Gun- 
Room always ready furniſhed with all ne- 
cellarics belonging to hisArt, which oughtal- 
Ways tO be in readineſs, viz, Ladles, Ram- 
, METSy 


« 
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mers, Spunges, Gun-Powder, Balls, Tam- © 


kins, Wadds, Chain-ſhot, Croſs-bar-ſhot, 
Qnoins, Crows, Tackles, Breechings, Pow- 
der-Horns, Canvaſs, and Paper for Cart- 
ridges, Forms for Ladles, Cartridges, Need- 
les and Threed to ſow and bind the Cart- 
ridges, Candles, Lanthorns, Handſpikes, 
Poleaxes, little Hand-Baskets, Glew and 
Paſt, with a ſufficient Crew of able and ex- 
pert Seamen, being yare-handed to travers 
a Piece, to Charge, Diſcharge, Mount, 
Wadd, Ram, make Clean, Spunge, and 
Prime ard Scoure, and readily to do and 
perform any thing belonging to the Practical 
Part of Gunnery. | 

6. A Gunner ought always to have a Ru- 
ler about him, and a pair of Compaſſes, and 
Callabers to tneaſure the heighth and length 
of every part of his concavity, and the 
length depth and widenelſs of every Ladle 
whereby he may know whether his Piece is 
laden with too much Powder, or 1s charged 
with a leſs quantity than it ought to have. 

7. A Gunner ought to know the length and 
weight of all manner of Pieces, and be able 
togivean account readily how much Powder 
is a due charge for every Piece, and how ma- 
ny times a Piece may be ſhot off withourx 
harm, and how each kind of Piece ſhould be 
charged with the Powder, Tamkin, Ball and 


Wadd. 8.A 


i 


. Fire-works, and the Oacnm, which is very 
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'V.AGunner alſo mvſt be skilful to makeSalt- 
Petre, to refine and ſublime Salt-Petre, to 
make divers forts of Gun-Powder to purifie 
Brimftone, to amend any ſort of Powder 
when 1t hath loſt its vertue and force, andto 
know how much Salt-Petre ought to be Put 
ro the ſaid unſerviceable Powder, and to 
make it ſtrong as it was before, and how 
many times the Salt-Petre that is put into the 
Powder ought to be refined. 

9. A Gunner that ſerves at Sea muſt be 
careful to ſee that all their great Ordance be 
faſt breeched, and that al] the furniture be 
handfome and in a readineſs as was ſaid be- 
fore, and that they are circumſpedt about 
their Powder in the time of ſervice, and to 
have an eſpecial care of the Linſtocks and 
Candles for fear of their Powder and their 


dangerous, and to keep your Pieces (as neer 
2s you can within): And alſo that you keep 
their Touch-holes clean without any kivrd 
of drofs falling in them ; and it is gogd for 
the Gunner to view his Pteces and to Rhow 
their perfeCt difpart,and to mark it ypon the 
Piece or elſe ina Book or Table, and name 
every Piece what it is and where ſhe dothlie 
in the Ship; and note how many inches half 
andquarters of inches the diſpart cometh 
uato. 
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AN 


APPENDIX 


Shewing the Uſe of a 
Proportional Seale 


In ſeveral Queſtions in 


ARIIHMETICK), 


la Lineal, Quadratick and Cubi 
cal Proportions, in the ' Menſu- 
ration of Superficies and Solids, 
and the ExtraQion of the Square 
and Cube-Root. 


he Figure of which Scale is annexed to 
the Front of this Page. 


As alſo the uſe of a New Rule, 


called the Sea-Gunners-Rule , con- 
taining an —m—__ of the Art of 


Gunnery in it ſelf. 
By __ Seller. 


Eo, Printed ka the Year, i697: 


; : » 
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CHAP. L 


A Deſcription of the Proportional 
Scale and its Uſe in the Art of 
Gunnery. 


"1" are three Lines upon. the Scale, 


Lineal, 
One for 2 Quadratick, EPropottions 
| Cubical, 


The uppermoſt Line is for the Reſolutions 
of all Lineal Proportions, between Num- 
ders Lines and Superficies, this Line being a 
ſingle Line of Numbers which is broken in 
the midſt and laid ſide by fide, for the great- 
er facility in their Operations. 

The ſecond or middlemoſt is for theRe- 
ſolution of all Quadratick Proportions, be- 


tween Lines and Superficies and the ex- 
| traQiog 


The Art of Gunnery, 
traCtion of the Square Root, ſeveral of which 


I may be anfwered by infpetion 
ONniy. 

The third and loweſt Line is for theRe- 
folutions of all Cubical Proportions between 
Numbers, Lines and Solids, and the ex 
traction of the Cubick Root. 


Numeratian on the Lines. 


EXEOF. 1. 


A whole namber conſiſting of two, three 
or four places, being given, to find the point 
on the Scale repreſenting the ſame. 

The upper Line (that is for Lineal Pro- 
portion) 1a two parts (5. e.) a line of Nuny 
bers broken and put ſide by ſide, the upper 
Line begins at 1, and if that be called one 
then the next figure muſt be called 2, and 
the next 3 and foto 10; but if you call the 
firſt 1, 10 then the next figure 2 you muſt 
call 20, the next 3o, and ſo to 100. 

And if you call the firſt 5, 100 then the 
next is 200, and the next 300, and fo to the 
fartheſt io, and that will be a thouſand, and 
all the other intermediate Diviſtons are the 
tenth parts of Integers. The ſame way of 
 Nume- 


w hich 
tion 


eRe- 
Ween 
Ex- 


The Art of Gunnery. 3 


umeration asdis explaincd in this is to be 
aderitood of all the reſt of the Lines 


Example I. 


I would find the. Number 25 on the Rule, 
[call the firſt 1,10 and the ſecond figure 20, 
and tell 5 tenths more which are alfo [ati- 
gers, where you will find a long ſtroke and 
that 1S 25. 

Note that every fifth of the grand inter- 
mediate Diviſions, are drawn forth with a 
longer Line than the reſt, for caſe of count+ 
Ing. 

Example 2. 


Let it be required. to find the -place of 
144 upon the upper Line, call the firſt x 
upon your Line 100 for your firſt figure 
1, then for 4otell g of the grand Diviſions 
for your ſecond figure, and for the third 
figure which is 4 count four of the ſmall 
Intermediate Diviſions, that very Po4nt 1s 


the place upon the Line repreſenung 144. 
Example 3. 


Let it be required to find the place of 
1690, for your firſt figure 1, count the 1 at 


the beginning to be 1009 for your ſecond 
hgure 


S 
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figure 6 count 6 of the grand Diviſions 
which is 600, and for go count 9 tenths 
more which is the very point repreſenting 
1690. 

Note by theſe examples you may perceive 
that the figures I,2, 3, 4+ $5» 6, 7,859. do 
ſometimes lignihe themlelves alone, fome- 
times 10, 20, 30. &c, ſometimes 100, 200, 
300, &c. as the works thereby doth re- 
quire. 

And by this varation and change of the 
Powers of theſe Numbers from 1 to 10 or 
100 or 1000, any proportion either Arith- 
metically or Geometrically may be wrought; 
one, whereof I will inſert for your better 
exerciſing on the Scale, by the often pratt- 
ice whereof you will find the work facile 
and delightful, which ſhall be this follow- 


ing. 
EXOP. IL 


Having two Numbers given, to find as 
many more as you pleaſe which ſhall be in 


continual proportion one to another as the 
two numbers were | 


For 
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For the working this Propoſition, 
this is the Rule. 


Place one! foot of the Compaſkes in the 
firit given Number, on the upper line, and 


"| extend the other foot to-the other given 


Number; then may you turn from that ſe- 
cond Number, to a third, to a fourth, ( as 
far as you can goon the upper line) then 
to a fifth, fixth, if the rule will admit. 


Example. 
Let the too givenNombers be 2 and 4, place 


one foot of your Compaſſes on 2, and extend 
the other foot to 4 , that foot which now 


ftandeth in 2, being turned over will reach 


to 8, and ſo far it will come vpon the up- 
per line; then bring it to 8 in the lower 
line, and turn the Compaſſes from8 to 16, 
and from 16 in the upper line to 32, and 
from:32 to 64, and from 64 to 128, to 256 
to 512 in the upper line,and fo you may pro- 
ceed until you come to 4096. 

Again let the 2 Numbers be 10, and 12, 
which you will find in the lower line,and that 
Extent will reach from 132 t01,4:4, and from 
thence to 17, 28, op 


We RA Ag. os 
- - w- k 4 
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But if the Numbers-were 1 and 12, which 
you muſt find on the lower line, then the 
third proportional will be 144, and the 
fourth 1728, and all with the ſame extent of 
the Compaſxes. | 


at... et—_—_— OO" OI ——_———_ 
— 


GH A P,..II. 
Multiplication by the Proportional 
* Scale. 


As t upon the line is to one of the Num- 

rs to be Mujtiplied, ſo is the other Num- 
ber to be. Myltiplied te the Product of 
them, which is.che Number ſought. | 


F Multiplication the Proportion is this: 


3 Example. FE» 


Let it be required to Multiply 5 by 7, the 

Proportion Is a5 1 toy, ſois7 tos. 
Therefore ſet one Foot of the Compaſſes 
in1,in the lower line and extend the other 
Foot to 5,with that extent of theCompalles, 
lace one Foot in 7, and the other Foot will 
all on 35, which is the ProduR, ( which 1s 
perforaed on the lower line ) by —_ 
rom 


—_— — 


fre 


ich 
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from 1 in the middle of the Line to 5 back - 


wards, the fame extent the fame way will 
reach from 7 to 35, the Produdt required. 


Example. 2. 


Let it be required to Multiply 34 byg, 
the Proportion 1s,As 1 is tog, ſois 34 to 306, 
ſer one Foot of the Compaſſeſs ( in the low- 
er Line) from 1 or 10, in the middle, to g 
the ſame extent , will reach fromf 34 to 
306. oo 

Otherwiſe ſet one Foot in 1, and extend 
the other to 34, the ſame extent from g ſhall 


« -YICaCh LO 3OG6, 


Example. 3. 


Let it be required to Multiply 8, 7: .. by 
6, i:.. the Proportion is as 1 to 8,75, fo is 
6,45, to 56,48, ſet one Foot ( in the lower 
Line) from 1 to 8, 75, the ſame extent the 
ſame way will reach from 6445, to 56,44, 
fere. | 
Or if you ſet one Foot in 1, and extend 
the other to 6, 45, the ſame extent ſhall 
reach from 8,75, to 56,44 almoſt, or 565+ 


fs CHAP. 
P2 


CHAP, IIL 


Drviſon by the Proportional Scale, 


[N Diviſion there are 3 things to be takes 
notice of, viz. 
Dividend, or Number to be Divided, 
'# The Diuiſor,the Number by wkich the Divy- 
: dend is to be thivided, 
8 Quotient,which 55 the Number. ſought. 
And as often,as, the Diviſor is contained i 
the Dividend ſa often doth the Quotient con- 
tain Unity. | 
| 1 Far the works4yo, of Diviſion this is the Anal 
} gy or P, eportron, = | 
Asthe Diviſor, is to Unity or 1, ſo is the 
Diyidend to the Quotient. 


rams $4 
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Example. I. 


Let it be required to divide 35 by 7, Tl 
Proportion is as 7 to 1, fo 35 to 5; it 
006 
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one Foot of the Compaſſes in 7, ( in the 
lower Line) and extend the other Foot to 1, 
that ſame extent will reach from 35 to 5, 
which is the Quotient : otherwiſe extend 
the Compaſſes from 7 to 35, that ſameextent 
will reach from 1 to 5: 


b 


Example. 2 


! Let it be required to Divide 34 by 306, 
Ef the Proportion is, as 3, is to 1, fo ts 306 
t0*9; extend the Compaſlles from 34 to 1, 
exj(inthe lower Line ) the ſame extent the 
ſame way, will reach from 306 tog which 
Is the Quotient 3 or if you extend the Com- 
paſſes from 34 to 306, the ſame extent ſhall 


th 
reach from 1 to 9, 


Example. 3. 


' Let it be required to divide 5644, by 
: 8,75, the Proportion is as 8,75 is to 1, fo 
| i555,44 to 6,45; extend the Compalles (in 
the lower Line) from 8,75 to 1, the imae 
extent the ſame way will reach from 56,44 
to 6,45 : or extend them from 8,75 to 56, 
44, the ſame extent will reach from 1, to 6, 
45, as before ; now to know how many F1- 
2ures are to be ſeparated for a Decimal 


Frattion in the Quotient ; I refer you to the 
P3 Eighth 


. 
y o 
Ll 
” od 
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Eighth Note of the Firlt Chapter of thi 
Treatiſe. 


CHAP. IV. 


The Golden Rule Diref. |roc 


His Rule may well be termed the Golder ©k 
Rule ;, it being the moſt uſeful of anyj 5® 
others: for having 3 Numbers given, youſ 7? 
may by it find a fourth , in proportion Cil 
to them, as by divers Examples follow-| *" 
ing, ſhall be made plain: And this Rule is] ©* 
performed upon the Scale, with eaſe and 
ExaCtneſs ; And for the working of it upon 
the Scale of proportion, this is the general 
Analogy. 

As the firſt Number given, is to the ſecond | $4 
Number given, ſo is the third Number gt- 
ven, to the fourth Number required : Or as 
the firſt Number-given, is to the third Nun 
ber given, ſo is the ſecond Number given, to 
the fourth Number Required. C 

Therefore, always extend the Compalles Li 
from the firſt Number to the ſecond, and 


that diſtance or extent applyed the ſame - 
way upon the Line, ſhall reach from the £ 


third 


s 
* 1 
: 
} ; 
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-Fthird to the fourth Number required.-Or 


"FPotherwiſe extend the Compaſſes from the 


firſt Number to the third, and that extent 
applied the ſame way fhall alſo reach from 
the ſecond to the fourth. Either of theſe 
ways will effe& the ſawe things; and it is 


| neceſſary thus to vary the Proportion, ſome- 


times to avoid the opening of the Compalles 
too wide, for when the Compalles are open- 
ed to a very large extent, you can neither 
take off any Diftance exactly, nar give {0 
good an Eſtimate of any parts required, as 
you may do when they are opened to a leſſer 
diſtance : But this you will find out beſt by 
Prattice and therefore | will now proceed to 
examples. | 


Example. 1. 


If 45 Yards of Cloth coſt 3o /. what will . 
84 colt at the ſame rate? 


3 


Analogies. 


As 45, to 30, ſo 84,to 56. Extend the 
Compalles from '45 to 30, ( on the lower 
Line ) the ſame extent the ſame way will 
reach from $4 to 56 /. the Price of 84 Yards. 
Or extend the Compaſſes from 45 to 84, the 
ſame extent will reach from 30 to 56, aybe- 
fore, \ P 4 Ex- 


S, 
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Eighth Note of the Firlt Chapter of thi 
Treatiſe. | = 


—e 
CHAP. IV. yo 
The Golden Rule Dire. _ 


His Rule may well be termed the Geldel tak 
Rule ;, it being the moſt uſeful of any] 52 
others: for having 3 Numbers given, youſ /2! 
may by it find a fourth , in proportion 
to them, as by divers Examples 'follow- 
ing, ſhall be made plain: And this Rule is © 
| ' performed upon the Scale, with eaſe and 
L ExaCtneſs; And for the working of it upon 
F. the Scale of proportion, this is the general 
Analogy. : 
As the firſt Number given, is to the ſecond 64 
Number given, fo is the third Number gi- 
ven, to the fourth Number required : Or as 
the firſt Number-given, is to the third Num- 
ber given, ſois the ſecond Number given, to 
the fourth Number Required. C 
Therefore, always extend the Compalles L 
from the firſt Number to the ſecond, and j "* 
that diſtance or extent applyed the ſame 
way upon the Line, ſhall reach from the D 


| third 
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-Sthird to the fourth Number required. Or 
otherwiſe extend the Compaſles from the 
firſt Number to the third, and chat extent 
applied the ſame way ſhall alſo. reach from 
the ſecond to the fourth. Either . of theſe 
ways will effe&t the ſawe things; and it is 
neceſſary thus to vary the Proportion, ſome- 
times to avoid the opening of the Compalles 
too wide, for when the Compalles are open- 
ed to a very large extent, you can neither 
[def take off any Diftance exaGtly, nar give ſo 
zo] good an Eſtimate of any parts required, as 
you may do whea they are opened to a leſſer 
on Ciſtance : But this you will find out beſt by 
w-1 Practice and therefore 1 will now proceed to 
is £xamples. | 


0 fl | Example. 1. 


_ If 45 Yards of Cloth coft 3o /. what will 
d1 34 colt at the ſame rate? 


: Analogies. 
- 
) 


As 45, to 30, ſo 84,to 56. Extend the 
Compalles from '45 to 30, ( on the lower 
Line ) the ſame extent the ſame way will 
reach from $4 to 56 /. the Price of 84 Yards. 
Or extend the Compaſſes from 45 to 84, the 
ſame extent will reach from 30 to 56, aybe- 


fore, P 4 E x- 
3 
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Example. 2. 


% 


If 100 l. yeilds 67. Intereſt for one Year, 
or 12 Months, what ſhall 75 4. yeild ? | 


The Analogy. 


As 100 18 to6, ſo is 75, to 4, 50. Extend 
the Compaſles (upon the lower Line of the 
Scale of Lineal proportion) from 100 to 6, 
the ſame extent will reach from 75, to 4, 
$9, which is 41. 105. and fo much will 75 1. 
yeild Intereſt in one Year. 


Example. J. 


If 75 l. yeilds 4 1.10 5.or 4 5: 150 Intereſt 
for one Year or 12 Months,what will 105 l. 
yeild? As75 to 4,50, ſo is 1501. to gl. Ex- 
rend the Compales from 7580 4, 50, the 
ſame extent will reach from 1 50, to 9 which 
- 9 Pounds, the Intereſt of 1501. for one 

car, 


CHAP. 


© on my onm nd tak i 


CHAP. V. 


The Golden Rule Reverſe. 


N this Reverſe or backward Rule of 
Three, this Note is eſpecially te be Ob- 
{lerved, That if the third Number be greater 
than the firſt, then the fourth Number will 
be leſs than the ſecond. And on the Contra- 
ry,if the third Number be leſs than the firſt, 
then the fourthNumber will be greater than 
the ſecond; as by example. 


Example T. 


If iz Work-men do a piece of Work in 
in 8 days, how many Work-men ſhall do the 
ſame piece of work in 2 days * . 

Here it is to be noted that inthe Qpeſtion, 
12 is not the firft Number, (though it be 
firſt named) but 2, for the Middlemoſf 
Term of the three, muſt be-of the ſame kind 


with the fourth Number, that is to be ſought; 


A 
% 
2 , 
br 
'” 
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as in this example it is Men, therefore 12 
which are Men, muſt ſtand in the middle or 
ſecond place, becauſe the fourth Number 
which is to be ſought IS alſo Men,and there- 
fore the Numbers will ſtand thus. 


Days, | Men, Days, Men. 


A rmeneeoomernmmn—m— a2, 


For if $ days require 12 Men, then 2 days 


(which 1s but a fourth part of 8 days) ſhall 


require four times 12 Men, that is 48 Men; 
for here leſs requires more, that is,leſs time 
more Men; and hence the work is contrary 
to the Dire Rule: wherefore to effect it , 
extend the Compaſlles from 2 to 8, the ſame 
extent will reach from 12, .( the contrary 
way on the lower Line ) to 48, which is the 
Number of Men that will effe&t the ſame 
Piece of work in two days. 


Example 2. 


-If 1 Cloſe will graze 21 Horſes for 6 weeks 
how many Horſes will the ſame cloſe graze 
for 7 weeks? Extend the Compaſles from 6 
ro 7, for you muſt always extend your Com- 


paſſes to Numbers of one kind, or Denomt- 


nation, (as here-6 and 7 are both Horſes) 
the. fame extent fram 21 backwards to = 


hed A RA_ woes bod. ba. 
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and ſo many Horſes will the ſame Cloſe 
graze in 7 weeks, 


CHAP. VI. 
Of Duplicate Proportion performed 
by the Scale. 


Uplicate Proportiag is ſuch Proportion 
as is between Lines and Superficies , 
and between ſuperficies and Lines. 


1.0f theProportion of Lines to Super ficies, 


In this Caſe extend the Compalles , 
from the firſt to the ſecond Number of the 
ſame denomination, ( taken upon the upper 
Line of the Scale ofquadratique proportion) 
which ſhall give the diſtance ( upon the low- 
er Line of the ſame Scale ) fromthe third 
Number unto the fourth. 


Example. 1. 


If the Diameter of a Circle be 14 Inches , 
and the Area, or ſuperficial Content thereof 
be 154 Square Inches, what will be the con- 
| tent 


» 
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tent of another Circle, whoſe Diameter is 2$ 
Inches;extend the Compalles from 14 to 28, 
( on the upper Line, of the Scale of Quadra- 


tique Proportion ) that extent ſhall reach 


from 154 in the lower Line of the ſame Scale, 
to 616, and that is the Area or content of 
a Circle whoſe Diameter is 28. 


II. Of the Proportion of Super ficies to 

nes. 

In this caſe extend 5 the Compaſſes un- 
to half the diſtance, between the two 
Numbers of the ſame denomiration ; that 
ſame extent ſhall reach from the third Num- 
ber to the fourth requiicd, 


Example, 1. 


Let there be two Circles piven, the Are 
or content of one being 154, and its Diame- 
ter 14, the Area of the other Circle js 616, 
what is the length of its Diameter upon the 
lower Lincof tte Scale of Quadratique Pro- 
portion?divide the diſtance between 154,ard 
616 into two equal parts, then with that 
diſtance ſet one foot in 14, and the other 
ſhall fall upon 28, 


Exe 
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8 

dy , Example. 2. 

q- 

hb There is a piece of Land containing 20 


e, | Pole ſquare worth 3ol. there is another 
of | Ptece worth 91 /. 16 5. how many Pole ſquare 
ought that piece to contain? divide the ſpace 
between 301, andg1 1.165. into two equal 
-- | parts, then ſet that foot in 20 Pole, and the 
other Foot will reach to 35 Pole, and fo 
many Pole ſquare muſt the Land be that is 
worth g1 L. 168. Nate _ 16 ſhillings vpon 
the Line is 7. 


”" WeeF — 


CHAP. VII. 
Of Cubical Proportion. 


Ubical Proportion is ſuch a proportion 
as is between Lines and. Solids , or 
berwen Solids and Lines. 


"= we ons * 9 WW -—3» TP 


1. Of the Proportion between Lines ans | 
Solias. 

In this caſe extend the Compaſſes frotn the 

ficſt Number to the ſecond, of the ſame de- 

nomination 


Tl 
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nomination, that extent being placed ( in 
the lower Line of the Scale of Cubical pro- 
ortion ) from the third Number to the 
utrh anſwereth the Queſtion. 
Example 


There is a Bullet whoſe Diameter is 4 In- 
ches, weighing 9 1. ( what ſhall another Bull- 
et of the ſame Metal weigh |) whoſe Diame- 
ter is 8 Inches? Extend the Compaſſes from 
4to 8 (in the upper Line, the ſame extent 
will reach(in the lowerLine,from 9 to 72,the 
weight of the Shot whoſe Diameter is 8 
Inches. 


2, Of the Proportion of Solids to Lines, 


In this caſe extend the Compaſſes into the 
third part of the diſtance between the two 
Numbers of like denomination,the ſme ex- 
tent ſhall reach from thethird to the fourth 
Number. 


Example. 


The weight of a Cube being 92 Pound, 
the ſide thereof is 8 Inches,and the weight of 
another Cube of the ſame matter, weigh- 
ing 94. what muſt the ſide be? Upon the 
lower Line, divide the diſtance between 9» 
| a 


in 


he 
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and 72, into three equal Parts; then ſet one 
Foot of- that diſtance in $, and the other 
Foot ſhall reſt in 4, the length of the ſide of 
the Cube required. 


dw 


CHAP, VII. 


To Extgadt the Square Root,by the 
Proportzonal Scale, by Inſpection, 


O Extract the Square-Root, is to find a 
mean Proportional Number, between 
1 and the Number given, 'which is common- 
ly done, by dividing the Square between 
them into two equal Parts ; but upon the 
Scale of Quadratique proportion, 1t is found 
by Inſpection ; therefore if you ſeek 36 (in 
the lower Line of Quadratique Proportions) 
you will find in the upper Line, right againſt 
it 6, which is the Square Root thereof; in 
the ſame manner you may fiad the _— 
Root of 81 to be 9g, and of 144 to be 12, 
and of 256 to be 16. 


CHAP. 


-» 
F 


CHAP. 1X 


= 


————— 


To Extraft the Cube Root upon thel 
Proportional Scale, by Inſ/eftim 


Example, 


$5 it be required to find the Cube Root 
of216; ſeck (in the lower Line of the 
Scale, of Cobical proportion ) for 216, and 
in the upper Line, right againſt it you will 
. find 6,the CubeRoot required. In like __ 
ner you will find the Cube 'Root of 729, i 

be 9, of 1728, to be 12. 


CH A P. .X... 
bel Of the Menſaration of. Diveri Re- 


n,| guler Superficial Figures hy 
the P nal Seale. . | 

a Of the Circle... n 

il ECT os a *h wo nes 

Y Pbdwphe,"x PE 9h 

G #44 Þ ha 


HE length of. the. Diameter of any 


Circle given, to find the Circumfer- 
| ence thereof.,;,;Fhe, oa jovi 
| the, Diameter;AkK the Circymf ph f any, 
' Circle, is, as 7 tO 22, mherfore - 

, | ameter of 2 Circle Rk 
Gireufrrench 
SI "M, ro, 
091373 65, lg Lig OTEL 0 7p f- 
on) extend. Le 
er Line, to "al q;the le For? : py ee 
yp ExtF0E = 


22 The Art of Gunnery. 
extent ſhall reach from 12 to 37, 69, the 
Circumference required. - 


Example 2. 


The Circumference of a Circle being giv- 
en,to find the length of the Diameter. 

'Fhis 1s. the Converſe of the former Ex: 
ample » and the Analogy is the Converſe 
al 

Let the Circumference. of a Circle be 37 
Inches, 69 Parts, what is the length of the 
Diameter ? As 22 is to7, ſo is 37, 69 parts 
to 12 Inches, the Diatneter ſought. 

Extend the Compaſſes from 22 to 7,in the 
Scale of Lineal Proportion; -the ſame Ex- 
tent will reach from 37, 69,00 the Diameter 
NO 


Bags  Exanple, : F508 __ 
The Didiibive of a'Circle batog: given, 
to! in 3 the - Atea or” "Superficiat Content 
ebf. " _ LITIOCW » 
the jamerer '0f a' Circle be eli- 
| { the Compaiſes' {ypor} the Scale 
of Neri PropurgionJ from 1K the - 
lower, Lihe,.to15 in upper Line';* rhe 
eXtent "hall reach” always 2 rhe 8, $4 
to 176, 25, on the ſame'Line, which is'the 
Area of that Circle. CHAP. 


Wo eng aud rare ke. 
IL rote. — 


CHAP. XI. 


fr . 
: Of Spherical Bodies, ſuch as 
7 Globes or Bullets. | 
Ce 
's — — 
e cider _—_ T, 
; 4 HE Circumference'of 'a Globe of But: 

tet beivg 28 loches, 28, parts, to find 

Divager: | 
| The ANALO GT, 

t As 22 is to7, fo is 28, 28, the Circum- 


ference;t0'9 Inches the Diameter. 

Extend the Compaſſes from 22 to 9, (on 
the Scale of Cubical.prportions in the lower 
Line) the ſame Extent willreath from 28, 
28, the Circumference, to 9g lnches, the Di: 
ameter of the Bullet ſought. 


02 


>” ww & Ys” WO” VF. 


Example 
ON 
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Example 2. 


The Diameter of a Shot being given g 


Inches, and its Circumfererce 1s 28 Inches, 
28 parts : how many ſquare Inches is there 
in the Superfictes of thar Bullet ? 

AN ALOGT. 


As '1 is to 9 Inches, fo is 28, 28, the Cir- 


cumference to 254 Inches 5 parts, the ſu- 


perficial Inches in that Bullet. 

Extend the Compaſles from 1 to 9, (in 
the lower Line of the Scale of Cubical Pro- 
portiov) the ſame extent ſhall reach from-28, 
28,the Circumference to 254 Inches,s, parts, 
the ſuperficial Inches of that Bullet. 


Example 3. 


| The Diameter of a Bullet being 9 Inches; 
how many Cubical Inches are therein:c0n- 
tained ? . 


The AN ALOGT. 

I. As1 is tog the Diameter, ſois gto 2 
4th Number, and that 4/6 Number to 7 29 
the.Cube of the Diameter. E 

| . AS 


- 


a « —— . a. — 
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11. AS 9 the Diameter is to 729, its Cube,. 
_ 11 to 891 Cubical: Inches in that Bul- 
et. | | 
Extend the Compalles from:1 te 9 in the 
Cubical-Scale, that extent will reach to $1, 
and from $8 to 729 the Cube of the Diame- 
ter ; then extend the Compaſlles from 9 the 
Diameter to 729 its Cube, that extent will 
reach from 11 to 8g1 Inches, the ſolid Con- 
Lent of the Bullet. 


— __ 


The Deſcriptian of the Sea-Gun- 
ners RULE, | being - the 
Epitome of the Art 'of Gun- 


n?2ry. 


X 7 Hich takes the: Convex Diameter of 
any Shot, the Concave Diameter 
of the Bore of any Gnnfrom the Baſe to 
the Cannon-Royal, on which is inferted a 
Line of Numbers for the ready-working of 
any Queſtion in Gunnery. | 
As alſoſeveral Lines, ſhewing the Weight 
and Diameter of ?any Shot, with the weight 
of Powder and Shot for any Piece of Ord- 
Q 3 nance, 
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mance, the Weight of the Piece, the Length 
andBreadth of the Ladle, and feveral othey: 
uſeful matters, as a Line of Chords, a Ling 
of Rhumbs, 'Leagues and Longitude, (ſup- 
poſing that every'Sea-Gunner. is alſo a Ns- 
vigator ;) there is'alſo a Circle that raketh 
any Angle, and will alſo ſhew the Degrees 
of Mounture of any Piece of Ordnance. ' 


The Deſcription of the $oa-Gun- 


ners Rule. 


The Rule is a Foot in Length when 
open; on the Edy is a Line of Inches for 
the Meaſuring any thing necellary to be 
Meaſured, and may be of any other Length 
at pleaſure, | 


Thropgh the Head goeth a Braſs Semi- 
circle fixed ta the ſtanding part of the 
Rule, /on which are cut the Diviſions that 
give the. Diameter of a Shot , whole In- 
ches are ſhewed by the inlide of the 
moveable leg of the Rule. 

Aud the Concave Diameter of a Guy is 
cot -apgn the Braſs Semicircle by the out- 
fide of the moveable Leg. 


There 


The Art of Gunnery. 27 
There is alſo a Circle of Degrees upon 
the outward Limb or Edg of the Semi- 
circle, which is to give the Quantity of 
any Angle cut by the inſide of the Move- 
C able Leg of the Rule; by which you may 
h obſerve the quantity of any Angle to give 
| the Degree of Mounture, with the help 
- of a Plummet that is to hang upon the 
movable Leg of the Rule. 


The Uſes follow, 


28 The Art of Gunnery. 
_ A Defeription of one” fide of the 


ule. 


On ove ſide of the Rute is placed a Line 
_ of Inches, abntting agaivſt another Line, 
which ſhews the werght of 1ron-ſhor./ © 
And on the ſane ſide is placed a Line of 
Numbers for the anfwering any Queſtionin 
| Gunnery, with the help of a pair of Com- 
palles. 


A Deſcription of the other fide of | 
the Rule, 


There are ſeveral Lines on this ſive 
which ſhew, 

The Names of the Guns. 

The Weight of Powder. 

The Weight of Shot fit for each Gun. 

The Length of the Ladle for each Piece. 

The Breadth of the Ladle, 


The Weight of each ſort of Guns. 
Upon the ſame ſide is alſo plac'd tt e Lincs 
of the plain Scale as, 
The Lane of Leagvee, 
The Line of Rhumbs. 
The Line of Longitude. 
Aud the Line of Chords, 


the 
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All which is for the Accommodation of 
the Sea-Gunner, who isalſoa Mariner as 
well a8 Gunner. 

In the inſide of the Role thire lies two 
Brais .cgs, which being taken out and 
opened as far as they will open, the two 
Paints will do the Office of a pair of Ca- 
labers, 

To take the Diameter of a Shot, cut by 
the inſide of the moveable Leg upon the 
edge of the Braſs Semicircle. The Uſes fol- 
low. 


Uſe 1. 


To find the Concave Diameter of 
the Mouth of any Piece of Ord- 


This is performed by the two outer -Cor- 
ners of the Rule, being pot to the inſide 
of the Concavity of any Gun, and open 
the Rule as wide as it wil) permit, then 
on the Braſs Semicircle will be cut (by the 
outer edge of the Rule) the Diameter of 
the Concavity of the ſaid Piece. 


Uſe 
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Uſe 2. 


Te find #he Diameter of jp Shut: 


To perform this you muſt open the Brak 
Legs in the inſide of the Rule, to ther 
utmoſt Extent, then open the Pointy bf 
them to the Diameter of the Shot, and the 
quantity of Inches and Parts will be cut 
vpon the Semicircle , by the: inſide of the 


Leg. 
M Uſe 3. 
To find the quantity of an Angle, 


or to find the degree of Moun- 
ture of any Piece of Ordnance. 


To find the quantity of any Angle upon 
the Legs of the Rule to any Angle required} 
and the inſide of the moveable Leg wil 
cut. the quantity of the Angle upon the 
Braſs Semacircle, 


| Tofind and to ſet the degree of Mounture of « 
Piece of Ordnance, 


You muſt hang a Threed and Plammet 
upon the moveable Leg, and put the = 
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Leg into the Muzzle of the Piece, and open 
the moveable Leg until the Plummer falls 
perpendicular upon the Line,upon which the 
Pin'is fixed (upon which the Plommet is 
hang'd) and on the edge of the Braſs Semi- 
circle, ,will be cut the Angle of the degree 
of Mounture by the inſide of the moveable- 
Leg. 


Uſe 4 


The Uſes id that fide of the Rule, 
upon which the Line of Num- 
bers is placed. | 


On this fide is placed a Line of Nambers 
for the ready operation of any Queſtion in 
Gunnery, with the help of a pair of Com- 


' Paſſes. The manner of working onthe Line 


of Numbers is ſhewn in the uſe of the Pro- 
portional Scale, in this Treatiſe, to which 
I refer you. 

On this ſide of the Rule is plac'd a Line 
of Inches, on which may be found the Dia- 
meter of any Shot : And upon the Line ad- 
joyning to it is ſhewn the Weight of any 
Shot whoſe Diameter is given. 


Ex- 
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A- Shot of four Inches Diameter the 
Weight IS required. 

Seck 4 in the Line of Inches ( upon 
ths flar fide) and juſt againſt it you will 
find 9, which ſhews that a Shot of four 
Inches Diameter weighs nine Pounds. 


Emample 2. 


A Shot of eight Inches Diameter the 
Weight is —_— 

. Seek for 8 on the Line of Inches (on 
the flat fide) and right againſt it (on the q 
adjoyning Line): you will find 92 which is : 
the Weight ef the Shot that. is eight lock | 
Diameter. 


,. Ofes. , 
The oc of the other fide of the | 
__* Ruke. 


On this ſide of the Rule are ſix Lines, 
The Firſt ſhews the Names of the Pieces, 
expreſt by the ſeveral Names as, F for 


3. 


Faulcon, 
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Favicon, M' for Minion, S for Saker, &c. 


the 


The Second, the: Weight of Powder. 

The Third, the Weight of Shot. 

The Fourth, the Length of the Ladle. 

The Fifth, the ITE of the Ladle. 

The Sixth, the Weight of the Piecs. 

One Example will ſhew their ſeveral 
vſes, which ſhall be the Minioo, which you 
will find vpon the Line with the Letter M, 
where under that Line you will Rnd--3 
which is, three Pound' of Powder fot” Ser- 
vice, and 4 under that, which' is Four 
Pound, the Weight of the Shot. 

And 5 in the next Line under that, 
which ſhews that the Leygrh of the Ladle 
is fifreen Inches, and in the next Line un- 
der that yon find 6, which'is fix Inches; the 
Breadth of the Ladle: and ih the hft Line 
under 6 you will find 1100, the Weight of 
the Piece. 

On' this ſide are plac'd all the Lines of 
the Plain Scale, the Uſes of which 1 _ 
not handle'in this place, but refer yo 
my Book "of Practical Navigation, w 
the uſe of every one of _— is ſhewn at 
large. 


» 


) | 


4 P atalogue of Books and Infra 
belonging ta the Art' of Navigath 
and Gunniry ; Sold by John ar's 
Senior, at the Hermitage in my 1 


/ 

PB: ( 

re Books i in Folio. '\ ( 
( 

| 


Negliſh Pilot for the Northern Southern, 
Eaſtern, and Weſtern Navigation, 


a-Atlas, deſcribing the Sea-Coaſtsigal 
the known parts of the World. 

The Coafting Pilot, deſcribjog the Coal 
of Exgland, Holland, Zeeland, and Eragety as 
far ah Su and, Vſhayie.,,, - 

eſcription of the Sands, Byoyes, Bet 
cas And Ly Aanz, pon. the:Coaſt of p 
land, from Þ ex (6h [0 Orfordneſs, © 

, Atlas Ca Rr all che. Conltella 
tions of the Stars, and other Phenamenas 

f the Goleſi Bodies, with Mapeof ihe 

ug, a0C 9 Moons Ec | 

S- Nap. eſts is; containing a Collegian 

0, gee fol the | FMPES Ning 

doms FAR a Wal... \o 5, 


"ah in Quarto. 9708 
Patica Navigation ; being an Intro- 
duQionto the-whole Art z containing 


mapy Geometrical Detaitions and Problem 
t 


z 


1 
Fe 
g”_- 
a> tc edt 


A Catalogne of Books. 
the Dottrin of plain and ſpherical Triang- 
les, plain Mercator and great Circle ſayl» 
ing; ſundry vſetul Problems in Aſtronomy, 
che'uſe of Inſtruments in Navigation , the 
Azimuth Compaſs,Ring-dyal, the Foreſteff, 
Quadrant, Plain-Scale, Gurnters-Scale, Sini+ 
cal Quadrant, plain Chart, Mercators 
Chart,' both Globcs: + Uſeful Tables of 'the 
Moons Age, of the Tides, . and of the Sun's 
Place and Declination, Tables of Lines; 
Fangents and Sea-carts, and Logarithms, 
O06 - * 

Mr.Sereers Ecrlel aſtick and CivelKalender, 


"Babes in ORavo. 
Pocket-Book, containing choice Col- 
le@ions, in Atronomy, Geography, 
Dyallings {Navigation. 'P 
Atlas Cceleſtis, containing the Syſtems 
and Theories of the Planets,the Conſtellati- 
ans of the Stazs,; 8nd, other Pheno Ru 
the Heayeos, with neceſſary. Tabſe 
ting thereto. _ 
A Kar Syſtem of Geography ma 
tor the 


in a laiy and eafie Method 

is a mot. gee tar iv þ $ccomo- - 
dated/with!,new Maps of Ore 5 
Regions,. Empjyes;; Monacchics, 


and Government 6 i the whole, World ; _— 
Geographical Tables explainlog the Diyifi 


ons in cach Map. Atlas - 


A 0 of Books. 


+Atlas Maritimus , - deſcribing; the Set 
Coalts i inall the known parts of the World, 

« Sea=Gunrery, containing the whole Artgf 
Gunnery as itis-uſed at. Sea ; containing .tyw 
Compendivins.of Arithinetick in Vulgar and 
Decimal; and neceſſary! Tables belonging » 
that Arts « * 

Tabular Dyalling, ſhewing the making 
Horizontal and Verrtical Dyals for all Lat 
tudes in the whole World..: ©] 

-:An Almatack:for an Age , ſhewing ths 
Primes and Dominical Letters to the end 
the World; ss alſo,the:day-of:the Monthythe 
riſing and fetting of the SUD, and ſeveral 
other uſeful remarks. + 

Atlas Minimos; ſhowing " the Empfres 
art;Kingdomsi in the. World, with Geogre- 
phical Tables, explaining the: \Divihons id 
— ih Ewelves. et 
13511510: Inſtruments of Navigation. 

0 Metifian Conjpalles, AZimith'and ampli 
tude Compaſies, Sea-quadrams, CR 
oQurpals , Gunter's Scales , Plain-Seales 


EE Braſs:Compaſſes of al 


ſorrs, + Sinical4quadrants, Seftors,Braſs-rings 
1-4, 'Lo#f , Howr-glaffes, '} 
| "Mink, ; Witch-glaſls, "and 5 Warc® 
; Black-lead Pencils, Yfdtes and Slat& 
Pers Fe eſevp s, pero phe Poo 
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